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ABSTRACT
The landscape of higher education has shifted over the last ten years. Student
needs have changed. Educational institutions have begun to change the way they conduct
business to support student needs more fully including just-in-time communications that
are focused and customized to the individual student. Higher education institutions are
using text nudges to support student outcomes from enrollment to graduation. This study
evaluated the impact of text nudges on retention at a large, urban community college in
the southwest region of the United States. The study found a small, negative relationship
between the number of text nudges received and fall to spring retention when controlling
for other variables. The logistic regression model predicted 24.5% of the variation in the
predicted probability of retention. Additionally, the research found a relationship
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between number of text nudges and retention using cross-tabulation analysis in which
students who received more text nudges had higher retention.

Keywords: text messages, behavioral economics, nudging, community college, retention
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CHAPTER ONE INTRODUCTION
Problem Statement
Required outcomes in higher education have been shifting over the last ten years
from a focus on the number of students who are enrolled in classes on the first day of the
semester to a focus on the number of students who successfully complete classes or
complete degrees. This is a shift from outputs to outcomes and has been driven primarily
by state-based funding formulas (Weeden, 2015). While it has been driven by funding, it
has also benefited students through increased graduation outcomes. Institutions of higher
education developed interventions to support students in achieving state-mandated
outcomes.
Some institutions of higher education have developed strategies based on
behavioral economics principles (Damgaard & Nielsen, 2018). Behavioral economics
attempts to explain why people make decisions that do not seem rational (Kahneman,
2011). For example, behavioral economics principles can be used to explain why a
student would fail to complete a financial aid application in a timely way. This is a choice
with potentially significant negative consequences. A behavioral economist might
describe the hassle factors involved in completing the financial aid form as one of the
barriers to completion. Researchers have developed strategies for this specific example to
lower the hassle factors of completing the Free Application for Federal Aid (FAFSA)
form by allowing students to complete their FAFSA form at the same time that they are
completing their tax return (Bettinger et al., 2009). This strategy lowers the number of
questions that a student needs to complete and eliminates a barrier of having the
necessary tax information available to complete the FAFSA form. Many institutions have
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seen that strategies based on behavioral economics are cost-effective and scalable (Ideas
42, 2016). For example, several of the studies cited in this dissertation use a text
messaging platform that costs $1-2 per student per month to implement (Ideas 42, 2018).
This kind of solution could be scaled to thousands of students at a fairly low cost.
Purpose of the Study
The purpose of this study was to determine whether the behavioral economic
strategy of nudging can be used to support community college students to achieve key
academic outcomes including fall to spring retention through a comprehensive texting
strategy.
Significance of Study
This study provided an important expansion of the research about the use of
nudges through text messages to a different student population than has been studied
previously. There are other studies that have researched the impact of nudges with recent
high school graduates matriculating to higher education the fall semester after they
graduate (Castleman & Page, 2014). This study explored the impact of a behavioral
economics theoretical framework on the short term outcome of fall to spring retention for
community college students. This research expands the field of student success strategies
in higher education using a research-based design. While there are many student success
strategies that are being implemented nationally at both two-year and four-year
institutions, many of these interventions are not based on a strong research-based
approach (Ross et al., 2013). This study used the lens of behavioral economics to assess
the use of text nudges as a student success strategy.
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Positionality

As a researcher, I was employed at the institution that I researched. This means
that I have a historical knowledge of how texting nudges have been implemented at the
college including both previous successes and failures. Additionally, I had practitionerbased knowledge about community colleges, community college student demographics
and how these impact their educational outcomes including retention. This knowledge
helped to frame this research. I led the implementation of a college-wide, proactive
communication strategy using text nudges to support students making behavioral changes
to support their success in higher education. For example, a student who registers for an
upcoming semester when they are first eligible to register are more likely to get the
classes at the time and location that they want than students who wait to register until
right before the semester begins. If they get the classes that they need for their academic
plan, they are more likely to attend and be on the path for completion of their educational
credential. This means that if the college can nudge students into changing their behavior
about a short term outcome like registering on time, this nudge also supports the longer
term outcome of graduation. Graduating from college is a series of a lot of little steps.
Some of the steps have more negative consequences when a deadline is missed like being
dropped from classes when missing a payment deadline.
I worked in higher education for over 19 years in roles where I had the
opportunity to work directly with students on enrollment, retention and graduation
concerns. I have also been able to design college-wide programs to support student
success including a comprehensive, wrap-around student support program, which
received the first Student Success Award of Excellence from the American Association of
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Community Colleges in 2013. I started a texting program in 2017 that included an annual
texting calendar, a texting policy and best practices procedures. The annual texting
calendar included over 33 one-way texts that went out to groups of students who were
identified as needing a nudge to complete the task. The number of text messages sent
now has increased substantially with new texts being added on demand as new content is
identified. Additionally, I helped to create a two-way texting strategy for our first-time,
full-time, degree seeking students.
While I was a member of the college community, my research was approved by
both the institution that I studied and the University of New Mexico’s (UNM)
Institutional Review Boards. The outcome of this research will inform the work at the
college I studied.
Limitations
There are some natural limitations to this research that cannot be controlled.
Access to cell phones was a limit to this study. Not all students have a cell phone or use
text messages. While the research shows a proliferation of all age groups using cell
phones and text messages, the research also shows that younger populations are using
text messages more frequently than older populations (Lenhart, 2012; Pew Research
Center, 2019). I analyzed the results based on age to see if there are differences in how
text nudges operate. Additionally, there was a limitation to the accuracy of the cell phone
numbers that students provided to the college. Not all cell phone numbers that are listed
for students in the official database are accurate.
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Delimitations
This study was delimited by several factors. The study took place in 2020. The
technology in place at the time will limit the way that institutions of higher education and
students communicate with each other. As technology changes occur, it is expected that
the ways organizations and people communicate with other will also shift. Another
delimitation is that this research was conducted in New Mexico, which is in the
Southwest and is a majority minority state. There will be some differences related to
demographics compared to other institutions. While the college studied is an urban area,
New Mexico is a rural state. This means that there is good cell phone coverage in the
metropolitan areas but there may be some students who commute from more rural parts
of the state with more limited cell phone coverage.
The college is a large community college serving 30,000 students annually
(Community College annual factbook). It is larger than most typical community colleges.
Community colleges with more than 30,000 students account for less than 1% of the
institutions (U.S. Department of Education National Center for Education Statistics,
2016). Seventy-five percent of community colleges have enrollments between 1,0009,999 students (U.S. Department of Education National Center for Education Statistics,
2016).
The research methodology was also a delimitation for this study. This study was
only focused on a quantitative analysis of students who receive text nudges. The research
question was best addressed by a quantitative analysis. A qualitative analysis of the
content of the texts was beyond the scope of this research.

NUDGING STUDENT RETENTION

6

The sample also delimits the study. The sample for this study includes community
college students. Because community college students have different characteristics than
four-year university students, this study is not generalizable to other college settings.
Assumptions
There are some basic assumptions that frame this research. For example, there
was an assumption that the cell phone number on file for a student belongs to the student
and not to their parent. There was also an assumption that not all cell phones that are on
file are correct or are working. While the College asks all students to verify their contact
information every term as part of the registration process, it was not uncommon for there
to be incorrect or disconnected phone numbers. Nationally, 48% of smart phone
dependent people have had to cancel or suspend their cell phone service (Smith, 2015).
Smart phone dependent people use their cell phone as their only source to connect to the
internet. They are more likely to be low income and people of color. These data from the
Pew Research Center show how common disconnected numbers could be. At the college
studied, there were students whose cell numbers were disconnected when the college
attempted to text them. Finally, there are some people who opt-out of receiving text
messages. This research assumed that not all students have agreed to receive text
messages from the college.
Overview of Research
This study reviewed research from several fields to provide context including
research about behavioral economics, community college students, retention and the use
of text messages to nudge behaviors. Each of these research areas informed this
dissertation.
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One of the foundational behavioral economics texts is Nudge by Richard Thaler
and Cass Sunstein. They define nudge as “any aspect of the choice architecture that alters
people’s behavior in a predictable way without forbidding any options or significantly
changing their economic incentives” (Thaler & Sunstein, 2008, p. 5). They describe that
nudges should be created so that they do not force a particular action. The action that is
desired should be the easiest action to take. In Nudge, they describe many different ways
that nudging can be used to influence behaviors. For example, if healthy food is stored at
eye level in an accessible location, it will be eaten more frequently. A person could still
choose to eat an unhealthy item but it would take more work to access it.
Nudges have been used in higher education to support the matriculation of recent
high school graduates to higher education the fall following their high school graduation.
The phenomenon of having an intention to go to college and then failing to take all the
necessary steps to enroll is called “summer melt.” Castleman and Page (2014), key
researchers in the use of text messages in higher education, have investigated the use of
ten purposeful text messages sent during the summer between high school graduation and
the following fall semester. In their research, text messages were used to inform students
about tasks, remind them of deadlines, and help them complete these tasks (Castleman &
Page, 2014).
Behavioral economics defines several concepts that describe why texting students
about tasks that they need to complete works. Behavioral economics describes hassle
factors – processes that create so many hassles that a person is less likely to do something
because it is too much work. There are many processes in higher education that have
significant hassle factors to accomplishing a task such as applying to college, completing
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a FAFSA form or getting advice about what classes to take. Behavioral economics also
describes the phenomenon of mental bandwidth, which is the amount of mental capacity
a person has to accomplish a task. People with more tasks to manage like working,
raising a family, and going to school have a lower mental bandwidth to complete even
simple tasks. Community college students who are often adult, non-traditional students
likely have a lower bandwidth for college tasks. Finally, higher education prides itself in
providing almost an unlimited number of choices for students about their education,
starting with what major they want to declare to elective classes available to them.
Behavioral economics has researched how the number of choices that are offered to a
person impact whether a person is able to make a decision.
Contribution of this Research Project
There is significant literature around the use of nudging in supporting traditional
college students in matriculating, from the intent of attending college at the time of high
school graduation to the following fall term (Castleman & Page, 2014). However, there is
little research about the use of the behavioral economics strategy of nudging with
community college students. Given that there are seven million community college
students, this strategy could support higher enrollment, retention and graduation rates for
this non-traditional student population (American Association of Community Colleges,
2019; Levin & García, 2018). Community colleges enroll 41% of all undergraduate
students (American Association of Community Colleges, 2019). There are several subpopulations within the community college student population, including those who are
non-traditional students, for whom the use of text nudges could be useful. For example,
single parent students likely have very little time to engage in reaching out to higher
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are a convenient, just-in-time communication strategy that have been untested for this
student population. Additionally, higher education institutions have been slow to shift
their communication strategies as communication technologies have changed. For
example, many institutions of higher education still use email as the primary form of
official communication with students (Chase & Clegg, 2011).
Research Question
The broad question for this research was what is the relationship between text
nudges and community college student retention, controlling for demographic, student
success, financial, and academic factors?
Definition of Key Terms
•

Behavioral economics – Behavioral economics is the study of economics that
takes into account irrational human behavior as a factor for economic decisions.

•

Credit accumulation – Credit accumulation refers to the number of credit hours
that a student has completed successfully. For this dissertation, credit
accumulation only applies to the completion of college-level coursework.
Completion of developmental education coursework is not included in this
definition.

•

Community college – A community college is a two-year higher education
institution that provides training for students entering the workforce after
completing a certificate or degree and provides education to support students
transferring to a four-year university. Typically, community colleges have lower
cost to students and smaller class sizes.

9
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Developmental education – High school level classes taught at college to help
students remediate reading, math and English skills so that students can perform
at college level.

•

Educational outcomes – Educational outcomes refers to a student’s intended goal
for attending college. This may be a one-term certificate program or a two-year
associate degree program.

•

Enrollment – Enrollment occurs when a student is admitted into college and then
registers for classes.

•

Emojis – Emojis are images that are used in text messages to communicate a
message without words. For example, images of faces with different emotions are
often used to show the emotion that the sender wants to convey.

•

First generation college student – A first generation college student is the first
person from their family to attend college.

•

Grade Point Average (GPA) – Grade point average is the cumulative average of
the weighted grades that a student receives at the institution. Only graded courses
are included in the GPA. The highest grade for a course that is repeated is
included in the GPA while the lower grade is excluded.

•

Graduation – Graduation occurs when a student has met the academic
requirements for a program of study.

•

High school equivalency – Some students use a high school equivalency exam to
complete high school. There were two high school equivalency exams available at
the time of this study: GED and HiSET.
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Low touch intervention – Low touch interventions are typically lower cost and are
less intensive to implement. Texting is a low touch strategy compared to a high
touch strategy where a counselor interacts directly with a group of students.

•

Majority minority state – A majority minority state is one in which the majority of
the state’s population is from a minority group. New Mexico is a majority
minority state.

•

Matriculation – Matriculation occurs when a student attends college after setting
the intention of attending college.

•

Non-traditional student – A non-traditional student does not enter postsecondary
education immediately after completing high school. A non-traditional student is
typically older than 22 years old.

•

Nudge – A nudge is something that shifts someone’s behavior in a “predictable
way” without mandating that they take a specific action (Thaler & Sunstein, 2008,
p. 5). Nudges are best used for “decisions that are difficult and rare, for which
they do not get prompt feedback” (Thaler & Sunstein, 2008, p. 74).

•

Retention – Retention is when a student returns to school from one semester to
another when it is expected that the student return. Retention is typically
measured from fall to spring semesters or from fall to fall semesters. Retention is
not typically calculated for summer semesters as it is not expected that a student
will attend during the summer semester. Additionally, if a student achieves a
certificate or degree, they are counted as having been retained.
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Text talk – Text talk is a more informal way of communicating when using text
messages. It is more similar to spoken dialogue than to formal written
communication.

•

Text messages – Text messages are a form of short, written communication
typically received via cell phones.

•

Traditional student – A traditional student is one who enters postsecondary
education the fall semester immediately after graduating from high school. A
traditional student is between 18-22 years old.
Organization of Study
This dissertation is organized in five chapters. The first chapter provides a broad

overview of the topic, problem statement, purpose of the study, significance of the study,
positionality, limitations, delimitations, assumptions, overview of the research,
contribution of this research project, research question and definitions of key terms. The
second chapter provides a literature review of the relevant research in the field about
community college student demographics, community college organization, retention and
graduation rate differences, college retention and persistence research, behavioral
economics theory, nudging strategy, texting as a communication method for nudging,
nudging in education, texting nudges in higher education, is texting enough, and gaps in
the research. The third chapter covers the research design including the mode of inquiry,
exploratory research, purpose and research question, sample, secondary data analysis,
data collection methods, population, variables, data analysis, logistic regression model,
standards of quality and limitations to the research. Chapter Four presents and analyzes
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the findings of the study. Chapter Five discusses the conclusions and recommendations
for further research.
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CHAPTER TWO LITERATURE REVIEW
Overview
Despite interventions and policies developed to make higher education access and
success more equitable, there still exists a retention and graduation gap between Students
of Color and White students where White students are being retained and graduating at
higher rates than Students of Color (National Student Clearinghouse Research Center,
2018; Shapiro et al., 2018). Additionally, there are many students who have the academic
skills to be successful in college and have financial aid available to pay for college, but
do not attend (Castleman et al., 2015, p. vii). At the same time, higher education is “no
longer seen as a choice or a luxury – it is viewed as the only available next step”
(Goldrick-Rab, 2016, p. 19). The increasing costs of higher education have an impact on
which students are able to enroll and successfully complete their degrees. Since 2000, the
costs of community college tuition have gone up 28% (Goldrick-Rab, 2016, p. 2). This
increase in tuition in the most affordable system of higher education disproportionately
impacts low-income students.
Community College Student Demographics
Community college student demographics are unique compared to four-year
institutions. Nationally, community college students are typically older, with the average
student being 28 years of age compared to students at four-year universities who are 1822 (American Association of Community Colleges, 2019). Because community college
students are older, they often have more responsibilities such as caring for family
members, jobs, and a household to maintain. Sixty-two percent of all full-time students
work and 72% of all part-time students work while also going to school (American
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Association of Community Colleges, 2019). Also, community colleges are more often
open-enrollment institutions compared to four-year universities that use selection criteria
to admit students. There are differences in academic preparedness between students who
seek to attend community colleges compared to institutions with entrance criteria. For
example, community college students need developmental education at higher rates than
their four-year peers (Provasnik & Planty, 2008). Additionally, low income students
attend community colleges at higher rates than high income students. Fifty-five percent
of dependent students whose familial income is below $30,000 started at a community
college in 2011 compared to 23% of students whose familial income was $106,000 or
higher (U.S. Department of Education National Center for Education Statistics, 2014).
Twenty-seven percent of students at community college live in poverty compared to 13%
of students at four-year, very selective institutions (Fry & Cilluffo, 2019).
There are characteristics that are common among community college students.
Community colleges serve a higher percentage of Students of Color than four year
institutions. Fifty-six percent of all Native American undergraduates attend community
college; 52% of all Hispanic students and 42% of all Black students attend community
colleges instead of four-year institutions (American Association of Community Colleges,
2019). Fifty-nine percent of community college students receive aid to attend college
(American Association of Community Colleges, 2019). Thirty-five percent receive
federal grants to attend community college (American Association of Community
Colleges, 2019). Twenty-nine percent of community college students are first generation
students, meaning that they are the first member of their family to attend college
(American Association of Community Colleges, 2019).
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Community College Organizational Differences
There are some organizational differences in community colleges. Community
colleges typically have longer admissions, registration, and financial aid cycles that allow
community college students to have longer on-ramps to college. A student could apply
and be admitted for college classes after the semester starts at a community college; this
is generally not the practice at four-year institutions. Community colleges also accept a
broad range of placement tests including on-site, on-demand placement testing.
Community colleges have more affordable tuition structures with the cost of community
college being a third of the cost of a four year institution nationally (American
Association of Community Colleges, 2019). Each of these structural differences is more
flexible and forgiving for student populations who are less prepared or have less
information available to them about how college works.
Retention and Graduation Rates of Community College Students
There are also differences in the retention and graduation rates of community
college students (Calcagno et al., 2008). From Fall 2016 to Fall 2017, community college
students had a lower fall to fall retention at 48.9% vs. 71.2% at four year universities
(National Student Clearinghouse Research Center, 2018). This lower retention rate is
consistent across cohorts. Community college students also have lower six year
graduation rates at 27.9% compared to 54.5% at four-year universities, which is
consistent across cohort years (Shapiro et al., 2018). These differences are due in part to
the inherent differences in the purposes between community colleges and four-year
universities. Community colleges have a more fluid purpose with degree attainment being
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a smaller part of the mission and short term training for employment without a credential
also being a goal, while four-year institutions have a primary goal of degree attainment.
There are some theories about why non-traditional students are less likely to
enroll, be retained or graduate. Grodsky and Jones (2007) have researched the perception
of cost of college as a barrier to enrollment in college. They found that Black, Hispanic,
less educated and lower income parents are less able to estimate the costs of college
compared to White parents (Grodsky & Jones, 2007, p. 35). There also has been research
about the impact of the complexity of financial aid policy and the challenges of
completing a FAFSA form, which impact students’ enrollment in college (Bettinger et al.,
2009; Scott-Clayton, 2013). These are likely barriers to first generation students attending
college.
College Retention and Persistence Research
College retention and persistence research was started in the 1970’s (Aljohani,
2016). Spady (1970) created the first model in 1970 called the Undergraduate Dropout
Process Model. He theorized that students’ decisions to stay in or leave college are
influenced by both an academic system and a social system. He analyzed the quality of
the interaction between students and the environment of their academic institutions to
determine their level of integration at the school and ultimately their persistence (Spady,
1970). He built his theory on the social integration concept from Durkheim’s Suicide
Theory.
Tinto (1975) developed the second model of college persistence in 1975 called
the Student Integration Model. In 1993, he revised the model and renamed it the
Institutional Departure Model (Tinto, 1993). Tinto based his work on Spady’s research on
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social integration and added research by VanGennep that discussed the rites of passage
model in tribal communities (Tinto, 1993). Tinto theorized that college students follow
similar stages of rites of passage by detaching themselves from their previous
communities and integrating themselves into their new college community. He believed
that students need to be integrated in both to be successful.
Bean (1980) created the Student Attrition Model. He was critical of both Spady
and Tinto’s models using correlational data and using the Suicide Theory as a basis to
describe student dropout process (Bean, 1980). He used a theory from the human
resources field about turnover in work organizations. He believed that students and
employees leave for similar reasons related to satisfaction. He built a model with four
categories of variables including: background, organizational, environmental and
attitudinal. Variables could be added or deleted in his model.
Bean developed a second model with Metzner about non-traditional students in
1985 called the Non-traditional Student Attrition Model (Bean & Metzner, 1985).
Previous research had been conducted on traditional aged students at four-year
universities. The second model that Bean developed with Metzner was based on
commuter students. Spady, Tinto and even Bean’s first theory included social integration,
which is not a factor for commuter students (Bean, 1980; Spady, 1970; Tinto, 1975,
1993). The Non-Traditional Student Attrition Model included environmental variables
such as family commitment and external responsibilities. Bean and Metzner found that
attrition was most directly affected by environmental factors such as finance, working
hours, outside encouragement, family responsibilities and opportunity to transfer (Bean &
Metzner, 1985).
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The college in this study is a commuter campus with many non-traditional
students. The Non-Traditional Student Attrition Model developed by Bean and Metzner
(1985) most closely matches the student population being studied in this dissertation.
Behavioral Economics Theory
Behavioral economics theory is a blend of economics, psychology, and sociology
(Altman, 2006). It was developed in part to contrast traditional economic theory and to
provide a theoretical explanation as to why people do not make rational, logical choices.
Some of the theoretical concepts include: cognitive overload, framing, loss aversion,
narrow bracketing, salience, time-inconsistency and default options (Thaler & Sunstein,
2008).
Cognitive depletion occurs when a person has to make difficult or complex
choices (Yi, 2019). Cognitive overload makes it challenging for a person to make
rational choices because of the complexity of the choice.
How a choice is described is called framing. If a choice is framed in more positive
ways, it is easier for a person to make that choice (Thaler & Sunstein, 2008).
Loss aversion describes a phenomenon that people dislike losing to a greater
extent than the happiness they get when winning. Behavioral economists can use this
aversion to loss to nudge people to behavior changes (Castleman et al., 2015).
Narrow bracketing describes the process that people use to make complicated
decisions by breaking them into smaller decisions. Sometimes this strategy leads people
to make inaccurate decisions (Castleman et al., 2015).
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Salience describes how a person is more likely to make a choice about something
that has been more visible as a choice or more salient while ignoring other choices that
were less visible (Thaler & Sunstein, 2008).
Time-inconsistency describes how people make choices that are different based
on when they are asked to make the choice (Castleman et al., 2015). For example, a
person might make a different choice when they are very tired at the end of a long day
than a choice made at the beginning of the day.
Finally, default options are commonly used in behavioral economics nudges. The
default option occurs if no choice or action is taken (Sunstein, 2014). These behavioral
economics concepts are used in the research about educational outcomes (Damgaard &
Nielsen, 2018; Field, 2009; Marx & Turner, 2017).
Nudging Strategy
The strategy of nudging people to consider taking certain actions is grounded in
the behavioral economics theories that I previously discussed (Damgaard & Nielsen,
2018; Thaler & Sunstein, 2008). Nudging is “any aspect of the choice architecture that
alters people’s behaviors in a predictable way without forbidding any options or
significantly changing their economic incentives” (Thaler & Sunstein, 2008, p. 5). This
concept of using nudges without forcing someone to take a particular action is what
Thaler and Sunstein (2008) describe as Libertarian paternalism. They use the phrase
Libertarian paternalism to describe ways that nudges allow people to have freedom over
choosing whether to take an action or not while still allowing those in authority to offer
nudges that will improve the lives of the people being nudged. Thaler and Sunstein
describe that nudges work best when “decisions are difficult and rare, for which they do
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not get prompt feedback” (2008, p. 74). There are many decisions in higher education
that are difficult and rare where the feedback is not prompt. For example, choosing which
higher education institution to attend is a decision that is very rare. It is likely a fairly
complex decision that a person only makes once in their lifetime. A prospective student
may not understand the many variables involved in this decision such as accreditation,
cost, or primary purpose of the educational institution. There are other decisions that also
must be managed related to going to college including major selection, living on or off
campus, and how to pay for college. A student will not receive prompt feedback about
whether the decision was a good one. For example, if a student chooses to attend a nonaccredited institution of higher education, they might not even learn that the institution is
not accredited until they attempt to transfer their courses years after they completed their
degree and are unable to do so. For first generation students, these choices have even less
context as they have no familial expertise to help them navigate the choices.
Texting as a communication method for nudging
Texting as a communication method has grown significantly since texting was
first introduced. Ninety-six percent of people in the United States own a cell phone (Pew
Research Center, 2019). Cell phone ownership is similar across most demographic
groups. There are similarities in ownership of cell phones across gender, age, ethnicity,
education, income and type of neighborhood (Pew Research Center, 2019). (See Tables 15). The lowest group of cell phone owners was for people above 65 years old, however,
this group still had a 91% ownership rate. These demographic data suggest nearly
universal usage of cell phones across all demographic groups.
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Table 1
Cell Phone Ownership by Age Ranges
Age
18-19
30-49
50-64
65+

Cell Phone Ownership
99%
99%
95%
91%

Table 2
Cell Phone Ownership by Race
Race
White
Black
Hispanic

Cell Phone Ownership
96%
98%
96%

Table 3
Cell Phone Ownership by Education Level
Education
Less than high school
High school
Some college
College graduate

Cell Phone Ownership
92%
96%
96%
98%

Table 4
Cell Phone Ownership by Income Range
Income
less than $30,000
$30,000-$49,999
$50,000-$74,999
$75,000 +

Cell Phone Ownership
95%
96%
98%
100%
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Table 5
Cell Phone Ownership by Neighborhood
Type of neighborhood
Urban
Suburban
Rural

Cell Phone Ownership
97%
96%
95%

While nearly everyone has a cell phone, there are demographic differences in cell
phone usage. Lenhart (2012) conducted research on teens and texting and found that
texting was the primary mode of communication for teens. Teens have the highest usage
of cell phones (Lenhart, 2012; Ling et al., 2012). One study found that “19 year-olds
generated 80 times more texts than one would expect if every member of society texted
equally” (Ling et al., 2012, p. 285). This study found that texting peaked in late teen
years. An often cited study found that 63% of teens texted daily compared to 8% using
email daily (2012, pp. 2, 18). This study points to the gap between text usage and email
usage for teens. A more recent study showed that teens preferred to text their parents
regarding managerial items and to call for emotional connections (Fletcher et al., 2018).
However, the study acknowledged that the emotional connection conversations often go
to text as well when parents are unavailable.
A study on college students found that students spent 2 hours and 21 minutes on
average texting with 110 texts being sent and received in a day (Park et al., 2016, p. 714).
These college students reported somewhat conflicting information about their
relationship satisfaction associated with texting. They reported lower relationship
satisfaction based on the increased time spent texting but higher relationship satisfaction
based on an increased number of text messages sent and received. This may indicate that
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people feel a connection related to text messages received but a disconnection related to
time spent texting. In one large analysis of texts sent, researchers found that 50% of all
texts are sent to the same small group of three to six people and that people are texting
others who are same age and gender (Ling et al., 2012).
There has been contradictory research about communication preferences between
students and educational institutions (Robinson & Stubberud, 2012). Several studies
found that students prefer email or in person communications with educational
institutions. The Educause Center for Applied Research found students preferred email
and had different communication preferences when communicating with peers (Rishi,
2007). While other studies, like the study at the College of the Sequoias, found that
students preferred texting from educational institutions (Robinson & Stubberud, 2012).
Different communication preferences have been noted between peers. One study found
that students were open to communication from colleges related to academic alerts, their
academic progress, and academic advisement (Dahlstrom & Bichsel, 2014, p. 37). Much
of the research has focused on younger students who are likely to be greater users of
texting as a communication method. The shift in cell phone technology has transformed
communication from talking on phones to texting (Horst & Miller, 2006).
There is research about the impact of the content of the text and sender. There
were studies that discussed that people are more likely to respond to texts from people
that were closer to them in terms of social distance (Atchley & Warden, 2012; Drouin et
al., 2015). Another study reviewed the way language was used in texts found that
students were more likely to respond to text messages from teachers using a moderate
amount of informal text talk like emojis. Students answered almost 75% of texts that used
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text talk compared to only 10% of texts that used more formal language (Lee, 2015, p.
324). These studies suggest ways that text nudges could be modified to potentially
increase the responsiveness by students.
Nudging in education
Nudges have been applied across many educational levels and for many different
purposes (Damgaard & Nielsen, 2018). Nudging has been used with parents of pre-school
aged children to encourage parents to read to their children during the school year and
during the summer (Doss et al., 2017; Hurwitz et al., 2015; York et al., 2019). Nudging
has been used with parents for their middle and high school children to encourage parent
involvement, attendance, class participation, test preparation, providing information
about grades and failed classes (Balli et al., 1998; Bergman, 2016; Bergman & Chan,
2017; Bergman & Rogers, 2017; Rogers & Feller, 2018). Nudging has been used with
college level students to encourage course engagement, course completion, academic
honesty, time management, goal setting, study hours, enrollment and completing a
financial aid application (Bettinger & Baker, 2014; Castleman & Meyer, 2016; Castleman
& Page, 2015, 2016, 2017; Clark et al., 2016; Dee & Jacob, 2012; Kizilcec et al., 2014;
Page et al., 2018; Patterson, 2018).
There are examples of nudging being used in higher education using different
technology platforms. A case study conducted at the University of Washington, Tacoma
used a software called Persistence Plus to nudge students in introductory classes. The
study found higher pass rates, higher GPA’s, fewer missed assignments and more students
used tutoring services (Castleman et al., 2015). Purdue University uses software through
Blackboard called Course Signals to generate nudges based on early alert indicators

NUDGING STUDENT RETENTION

26

(Wildavsky, 2013). Nudges were sent to students when it appeared that they were not
going to be successful based on the early alert indicators from their online course.
Washington University tested whether nudges about the impact of the assignment grade
on the overall grade for each assignment would raise or lower their overall class grade
(Smith et al., 2018). This research found an increase of four percentage points on
homework scores.
Nudges are also used in higher education for financial steps that students might
take including the completion of the FAFSA form or deciding to take out a student loan.
A large, random assignment study was conducted in partnership with H&R Block to test
whether facilitated support of the FAFSA would increase FAFSA completion rates
(Bettinger et al., 2009). Students in the treatment group were more likely to complete the
FAFSA form, enroll in college and receive financial aid. Another random assignment
study (Marx & Turner, 2017) looks at the impact of nudging community college students
offering them a student loan. Students in the treatment group who were offered a loan
were 40% more likely to take a student loan, 30% more likely to have an increased GPA
and to complete more credit hours and 10% more likely to transfer to a four-year
institution.
One meta-analysis on nudging in education found 122 studies published since
January 2016 (Damgaard & Nielsen, 2018). Studies were classified into both active and
passive decision making and also to changes to the decision environment or additions to
the decision environment. Within these categories, Damgaard and Nielsen (2018) sorted
nudging interventions into smaller defined areas: defaults, framing, peer group
manipulations, deadlines, goal setting, reminders, informational nudges, assistance,
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boosting skills, social comparison nudges, extrinsic motivation, social belonging, identity
activation and mindset nudges. Many of these types of nudges are used in higher
education settings.
Texting nudges in higher education
There are many studies about the use of nudging through text messages in higher
education. One common area of research is the use of text messages related to college
matriculation of high school seniors. The research on summer melt reports the impact of
texting high school graduates during the summer before they matriculate (Castleman et
al., 2012; Castleman & Page, 2014, 2015). This research was conducted in several
locations. The impact of the text nudges was differentiated by student demographics, with
low-income students with less access to college planning assistance benefiting the most.
In one study, the treatment group had 14 percentage points higher enrollment than the
control group, was more likely to enroll full-time in college and more likely to enroll in a
four-year institution (Castleman et al., 2012, p. 13). A similar random assignment study
was conducted in Maryland, Massachusetts, and Texas. Ten customized text messages
were sent out to seniors over the summer after an introductory text message at the
beginning of the summer. In this study, text messages increased enrollment by 10%.
Students reported in a survey after the summer that text messages “helped [them] to
complete tasks; helped with something that they didn’t know they needed to do; managed
[their] time better; and [that they] asked for help [which] made the task less
overwhelming” (Castleman & Page, 2014, p. 115). This survey feedback highlights the
different ways that text nudges impacted students.
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Other studies have been conducted related to using text nudges for college
enrollment. One random assignment study (Phillips & Reber, 2018) in Los Angeles was
conducted in which nudges did not produce enrollment increases. The authors
hypothesized that the low touch intervention of text messages was not enough to impact
the low-income, first generation student population (Phillips & Reber, 2018). Castleman
and Page (2017) conducted another random assignment study to see if nudging parents
and their college-going seniors impacted college matriculation for low-income, first
generation students in Massachusetts and Florida. Matriculation outcomes of students
went down when both the student and parent were texted (Castleman & Page, 2017).
There are several studies that look at the impact of text nudges on retention in
college. One case study at Middlesex Community College in Connecticut used text
nudges 6 days a week to promote retention of first generation students. The study found
higher retention rates for first generation students (Castleman et al., 2015).
Nudging using text messages has also been used in relation to higher education
financial processes like FAFSA completion. Castleman and Page (2016) completed a
random assignment study on college freshman attending both community college and
four year universities around the completion of the FAFSA form. In this study, students in
the treatment group attending community college were 14% more likely to be retained
from freshman to sophomore years. There was no impact for four-year university students
in the treatment group. Freshman to sophomore retention at four-year institutions is
typically higher than community colleges. The research on financial applications of
nudges appears to have positive outcomes.
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Is Texting Enough?
Several of the research studies previously cited note that the use of texting alone
without the addition of a supportive adult is not enough to see the impact of texting on
educational outcomes (Bettinger et al., 2009, 2012; Castleman & Page, 2014; Chin et al.,
2015; Lavecchia et al., 2014; Oreopoulos & Petronijevic, 2018). In the FAFSA
completion study with H&R Block, participants had support from a tax professional with
the FAFSA form (Bettinger et al., 2009). When a control group was only given
information about their eligibility for financial aid and no help, the control group did not
see the same kinds of increased outcomes related to college matriculation, completing the
FAFSA form or receipt of financial aid. The research on the use of text messages in Los
Angeles found no impact on students (Chin et al., 2015). The researchers hypothesized
that students needed more than just text messages to see shifts in educational outcomes.
Also, some of the research conducted on summer melt found that students who had
relationships with high school counselors were more responsive to text messages
(Castleman & Page, 2014). Combined, these studies point to an opportunity to blend
lower touch text message interventions with higher touch interventions like coaching.
This blend would maximize the impact on educational outcomes, the scalability and low
cost nature of text messages and the benefits of relationship with a college advocate.
Gaps in Research
While there is research that shows the impact of text messaging in higher
education, the research has typically focused on enrollment and financial aid applications
(Bettinger et al., 2009; Bird et al., 2019; Castleman & Page, 2014, 2015, 2017; Chin et
al., 2015; Hyman, 2018; Page et al., 2018; Page & Gehlbach, 2017; Phillips & Reber,
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2018). There is limited research on the use of text messages to increase retention
(Castleman & Meyer, 2016; Castleman et al., 2015; Oreopoulos & Petronijevic, 2019).
Also, much of the research focuses on traditional age college freshman (Angrist et al.,
2010; Bettinger et al., 2009; Bird et al., 2019; Castleman & Goodman, 2018; Castleman
& Long, 2016; Castleman & Meyer, 2016; Castleman & Page, 2014, 2015, 2017; Chin et
al., 2015; Grodsky & Jones, 2007; Hyman, 2018, 2019; Kofoed, 2016; Oreopoulos &
Petronijevic, 2018, 2019; Page et al., 2018; Page & Gehlbach, 2017; Phillips & Reber,
2018). My analysis looked at the gaps in the literature related to the use of texting for
adult students who are already enrolled in college as a way of supporting retention.
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CHAPTER THREE RESEARCH DESIGN
Research Paradigm
I used a pragmatic, quantitative, exploratory approach to better understand the
impact of text nudges on fall to spring retention. This allowed me to examine my research
question with the entire population of 35,000 community college students at the
institution that I studied (College fact book).
The philosophical worldview that I used was pragmatic. The pragmatic worldview
is grounded in being “problem-centered” and oriented in “real-world practice” (Creswell,
2014, p. 6). The focus through a pragmatic worldview is on “what works” and on
“solutions to problems” (Creswell, 2013, p. 37). The research question in this dissertation
is pragmatic in nature. The findings from this study will be provided to the college
studied to adjust the annual text messaging calendar.
The pragmatic paradigm was developed in the 1870’s by Charles Sanders Peirce
with William James; John Dewey further developed the philosophy (Weaver, 2018).
While the pragmatic paradigm is often used in mixed methods research, philosophically,
it encourages researchers to focus on “which questions are most meaningful and which
methods are most appropriate for answering those questions” (Morgan, 2014, p. 1049).
The goal is to produce “socially useful knowledge” (Feilzer, 2010, p. 6). This research
was grounded in developing an understanding of the impact of text messages on retention
in order to use the knowledge to modify text message campaigns.
Mode of Inquiry
Within the pragmatic paradigm, I chose the quantitative mode of inquiry as the
best way to answer my research question. My research question was best answered with a
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quantitative analysis of student demographics, educational outcomes including retention,
student success factors, financial factors, academic factors, and specific educational
nudges. Creswell (2014) described how quantitative research allows a researcher to
measure the relationship between variables using both experimental and nonexperimental methods. For my research, I wanted to understand if a behavioral nudge
using text messages makes an impact on the retention of community college students
when controlling for demographics, student success, financial and academic factors.
Exploratory Research
I chose exploratory research as means of answering my research question. The use
of text nudges in higher education was a more recent phenomenon and there was limited
research on the topic. There was more research on the use of text messages to incoming
freshman who had plans to enroll in college (Bettinger et al., 2009; Bird et al., 2019;
Castleman et al., 2012; Castleman & Goodman, 2018; Castleman & Page, 2014, 2015,
2017; Chin et al., 2015; Fack & Grenet, 2015; Hyman, 2018; Page & Gehlbach, 2017;
Phillips & Reber, 2018). However, there was little research on the impact of text
messages on retention (Castleman & Long, 2016; Castleman & Meyer, 2016; Fack &
Grenet, 2015; Hyman, 2019; Stoddard et al., 2017). There was also limited research on
the student population of non-traditional, community college students in relation to my
study (Castleman & Page, 2016; Castleman et al., 2015; Marx & Turner, 2017). Because
there was limited research on the relationship between text nudges and retention on
community college students, I chose to use exploratory research.
The definition of exploratory research is “primarily concerned with discovery”
(Davies, 2006). It is an “approach,” or “perspective” “to maximize what is learned
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through the data” using two principles of “skepticism and openness” (Hartwig &
Dearling, 1979, p. 2). The openness described in this definition allows for the analysis of
data to look for relationships between variables and then compare the findings to
theoretical expectation (Hartwig & Dearling, 1979, p. 4).
Purpose and Research Question
The purpose of the study was to better understand whether the behavioral
economics strategy of nudging impacts the retention of community college students,
taking into consideration factors that are demographic, success-related, financial, and
academic in nature. There was research that indicates that first generation students are
impacted more by text nudges compared to other student demographics (Castleman &
Page, 2015, 2017; Page & Gehlbach, 2017). The research question for this dissertation
was, what is the relationship between text nudges and community college student
retention, controlling for demographics, student success, financial and academic factors?
The goal of this research question was to understand the impact of text nudges on
retention so as to develop customized texting campaigns that are most effective.
Human Subjects Protection
The Institutional Review Boards (IRB) at UNM and the college studied required
review and approval of this research. UNM’s IRB was required to approve the research as
this doctoral research was conducted under their supervision. The IRB from the college
studied required review and approval of the research as the research was conducted with
data about their students.
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Sample

The sample I had for this study included the population of students who were
active during the 2017-2018 academic school year. Active students are students who had
been admitted to the college within the last three semesters or who had taken a class in
the last three semesters. Students become inactive after not registering for classes for
three consecutive terms. During the 2017-2018 academic year, there were 35,073
students enrolled in credit bearing classes (College annual factbook). All of these students
were included in the population for this study. A greater percentage of full time students
were female 53.8% compared to 46.2% male. A majority of students were Hispanic
(53.2%), 27% were White, 6.9% were Native American, 2.6% were Black and 1.9% were
Asian. In Fall 2018, 14% of students were less than 18 years old, 47% were 18-24 years
old, 22% were 25-34 years old and 17% were older than 35 years old. During Fall 2017,
there were 24,442 students who were enrolled in credit bearing classes.
Secondary Data Analysis
I conducted secondary data analysis to answer my research question. “Secondary
research refers to the use of research data to study a problem that was not the focus of the
original data collection. This may be data collected for administrative, health or
educational purposes, census data or data collected as part of a previous study” (Law,
2005, p. 5). The college has been sending text messages since Spring semester of 2016.
There were several data elements available including: which students received the text,
when the text was sent and the title of the message. Additionally, the college had a variety
of data about the students who did and did not receive text messages including
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demographic and retention data. This secondary data analysis included data that were
collected for administrative purposes as part of the college’s regular business practices.
There are concerns with secondary data analysis. The first challenge was whether
the data are appropriate for the research question that guides the secondary analysis
(Greenhoot & Dowsett, 2012). Also, there are concerns about the definitions of variables,
the constructs that are being measured with survey instruments, and the time it takes to
become familiar with a data set. In secondary data analysis of administrative data, the
concern is often around confidentiality and access (Smith, 2008). In this analysis, the
student’s phone number was used to connect records about who received text messages to
demographic and educational outcome data of those same students. The College’s Office
of Data Strategies connected these records for me so that I did not have any identifying
information about students. After the data records were connected, the College’s Office of
Data Strategies deleted the student ID number and phone number and assigned a random
number to each student. I did not collect identifiers such as students’ names as a way to
address one of the primary concerns of secondary data analysis on administrative data.
Data Collection
I received demographic, student success, financial and academic factor data
through a data request to the College. Demographic data included: gender, race/ethnicity,
age, socioeconomic status, and English as a secondary language. The student success data
that I requested included: college readiness, GED or HiSET completion, dual credit
courses taken, first generation, full time or part time status, developmental education
classes taken, GPA, credit hour completion and certificate or degree attainment. The
financial data that I requested included: adjusted gross income, payment plan status and
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expected family contribution. The academic factor data that I requested included
satisfactory academic progress status. I requested data about the dependent variable
including fall to spring retention and fall to fall retention. Additionally, I requested data
about the kind of nudges received and number of text nudges.
Population
I used an exploratory design and data from the entire population of students (n =
35,073) at the College during the 2017-2018 academic year. Population data allowed me
to look at many different variables related to student demographics to better understand
the relationship between text nudges and retention, always taking into account other
variables that may have an impact on retention. From within this population, there were
students who the college was unable to text. Students in this group included people who
opted out of receiving text messages, students who did not have cell phones, and students
who did not provide accurate cell phone numbers. I conducted an analysis to see if there
were any demographic differences between these two groups of students and to
understand if there was a bias in the sample related to students who did not receive text
messages (Etikan et al., 2016).
Variables
I treated student retention as the dependent variable. Fall to spring retention
occurs when a student who was attending one fall term was also attending the following
spring term. The dependent variable (see Table 6), question predictor (see Table 7), and
control variables (see Table 8) included in the study are supported by the literature.
Table 6 presents the dependent variable tested in this study and the supporting
literature for the variable. I fit models for one dependent variable, Y1. There are other
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possible dependent variables that I could have examined. I limited my analysis to the
dependent variable of fall to spring retention. I focused on this dependent variable for two
primary reasons. While the long term goal of college is the receipt of a college credential,
a student needs to be retained in the short term to meet that goal. Also, this is a key
measure reported annually to IPEDS to show a college’s performance.
Table 6
Literature Support for Dependent Variable 1, Fall to Spring Retention
Variable
Y1

Coding ID
FSRETAIN

Description
Fall to Spring
retention

Literature Support
(Castleman &
Meyer, 2016;
Stoddard et al.,
2017)

Table 7 presents the question predictor variable I tested in this study and the
literature support for that variable.
Table 7
Literature Support for Question Predictors
Variable Coding ID
X1
NUMNUDGE

Description
Number of nudges
received

Literature support
(Bird et al., 2019; Castleman
& Page, 2015, 2017;
Oreopoulos & Petronijevic,
2018; Page et al., 2018; Page
& Gehlbach, 2017; Phillips &
Reber, 2018)

Table 8 presents the control variables I tested in this study and the literature
support for each variable.
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Table 8
Literature Support for Control Variables
Variable Coding ID
X2
FIRSTGEN

Description
First generation college
student

Literature Support
(Barr et al., 2019; Bird et al.,
2019; Bird & Castleman, 2015;
Castleman & Page, 2017;
Castleman et al., 2015;
Oreopoulos & Petronijevic,
2018, 2019; Page & Gehlbach,
2017; Phillips & Reber, 2018)

X3

ETHNIC

Ethnicity

X4

GENDER

Gender

X5

AGE

Age

(Barr et al., 2019; Bettinger et
al., 2009; Castleman et al.,
2012; Castleman & Goodman,
2018; Castleman & Long, 2016;
Castleman & Meyer, 2016;
Castleman & Page, 2016, 2017;
Hyman, 2018, 2019; Kofoed,
2016; Page et al., 2018; Page &
Gehlbach, 2017; Pascarella et
al., 1981; Phillips & Reber,
2018; Stoddard et al., 2017)
(Angrist et al., 2010; Barr et al.,
2019; Bettinger et al., 2009;
Castleman et al., 2012;
Castleman & Goodman, 2018;
Castleman & Long, 2016;
Castleman & Meyer, 2016;
Castleman & Page, 2015, 2016,
2017; Fack & Grenet, 2015;
Hyman, 2018, 2019; Kofoed,
2016; Oreopoulos &
Petronijevic, 2018, 2019; Page
et al., 2018; Page & Gehlbach,
2017; Pascarella et al., 1981;
Phillips & Reber, 2018;
Stoddard et al., 2017)
(Angrist et al., 2010; Barr et al.,
2019; Bettinger et al., 2009;
Castleman & Long, 2016; Fack
& Grenet, 2015; Kofoed, 2016;
Oreopoulos & Petronijevic,
2018, 2019; Pascarella et al.,
1981)
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X6

LOWSES

Pell Grant (EFC)

X7

ELL

English Language
Learner

X8

GED

X9

DUALCRDT

X10

FTPT

GED or high school
equivalency recipient
Student took dual credit
classes
Full or part time status

X11

COLREADY

X12

PAYPLAN

X13

FAFSA

X14

SAP

Developmental ed not
needed
Set up payment plan for
classes
Completed FAFSA
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(Barr et al., 2019; Bird et al.,
2019; Bird & Castleman, 2015;
Castleman et al., 2012;
Castleman & Goodman, 2018;
Castleman & Long, 2016;
Castleman & Meyer, 2016;
Castleman & Page, 2016, 2017;
Hyman, 2018, 2019; Kofoed,
2016; Marx & Turner, 2017;
Page et al., 2018; Stoddard et
al., 2017)
(Angrist et al., 2010; Castleman
& Goodman, 2018; Oreopoulos
& Petronijevic, 2018)
None related to text nudges in
higher education.
None related to text nudges in
higher education.
(Bettinger et al., 2009; Bird &
Castleman, 2015; Castleman et
al., 2012; Castleman & Long,
2016; Hyman, 2018, 2019)
None related to text nudges in
higher education.
(Page & Gehlbach, 2017)
(Bettinger et al., 2009; Bird &
Castleman, 2015; Castleman &
Page, 2015, 2017; Kofoed,
2016; Page et al., 2018; Page &
Gehlbach, 2017; Phillips &
Reber, 2018)

Financial Aid status for
every term enrolled

Table 9 presents the variables that I used in descriptive and correlational analyses.
I did not include these variables in the logistic regression models that I fit. There were
several reasons that variables were not used in the logistic model building process
including collinearity and variables that measured an event that occurred after the event
that I was predicting.
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Table 9
Literature Support for Variables Used in Descriptive Analyses but Were not Included in
Logistic Regression Models
Coding ID
PARENTED

Description
Parental education

AGI

Adjusted gross income

ADMITYP
FRESHSOP

Admissions type
Freshman/sophomore
status

HS

High school attended

HSZIP

Zip code of High
school attended

DEREAD

Developmental
reading/writing class
taken
Developmental math
class taken
Major

DEMATH
MAJOR
DGRTYPE
MINHOURS
NUMTERMS
150TERMS

Type of degree student
has declared
Minimum number of
hours to complete
degree
Minimum number of
terms to complete
degree
Number of terms for
completion within
150%

Literature support
(Angrist et al., 2010; Bettinger
et al., 2009; Oreopoulos &
Petronijevic, 2019; Pascarella
et al., 1981; Phillips & Reber,
2018)
(Barr et al., 2019; Bettinger et
al., 2009; Castleman & Long,
2016; Fack & Grenet, 2015)
(Barr et al., 2019)
(Bird et al., 2019; Kofoed,
2016; Oreopoulos &
Petronijevic, 2019; Stoddard et
al., 2017)
(Bird et al., 2019; Hyman,
2018, 2019; Stoddard et al.,
2017)
(Bird et al., 2019; Hyman,
2018, 2019; Stoddard et al.,
2017)
None related to text nudges in
higher education.
None related to text nudges in
higher education.
None related to text nudges in
higher education.
(Bettinger et al., 2009)
None related to text nudges in
higher education.
None related to text nudges in
higher education.
None related to text nudges in
higher education.
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COHORT
HOLDS
REGISTER
REGISTERHRS
COLLHOURS

DEHOURS
CRDTSFAIL
CRDTSFAILDE

MOM15
MOM30
GPA

Year student first
attended after dual
credit
Academic holds
impacting registration
Student registered
Number of hours
registered for particular
term after census
Number of college
credit hours
earned/completed

Number of
developmental credit
hours earned
Number of college
credit hours failed
Number of
developmental
education credit hours
failed
Earned 15 college level
credit hours first year
Earned 30 college level
credit hours first year
GPA in college

AWRDRCD

Student received
certificate or degree

ANYNUDGE

Got any nudge
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(Bird & Castleman, 2015)
(Levin & García, 2018)
(Barr et al., 2019; Marx &
Turner, 2017)
(Barr et al., 2019; Marx &
Turner, 2017)
(Barr et al., 2019; Castleman
& Long, 2016; Castleman &
Meyer, 2016; Fack & Grenet,
2015; Oreopoulos &
Petronijevic, 2019; Pascarella
et al., 1981; Stoddard et al.,
2017)
None related to text nudges in
higher education.
(Barr et al., 2019; Oreopoulos
& Petronijevic, 2019)
(Barr et al., 2019; Oreopoulos
& Petronijevic, 2019)
None related to text nudges in
higher education.
(Fack & Grenet, 2015; Marx &
Turner, 2017)
(Angrist et al., 2010; Barr et
al., 2019; Bird & Castleman,
2015; Castleman & Goodman,
2018; Castleman & Meyer,
2016; Castleman & Page,
2016, 2017; Kofoed, 2016;
Oreopoulos & Petronijevic,
2018; Pascarella et al., 1981;
Phillips & Reber, 2018;
Stoddard et al., 2017)
(Barr et al., 2019; Bird &
Castleman, 2015; Fack &
Grenet, 2015)
(Barr et al., 2019; Bird et al.,
2019; Castleman & Meyer,
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FINNUDGE

Got financial nudge

OPTOUT

Opted out of text
messages

ENRNUDGE

Received an enrollment
nudge

RETNUDGE

Received a retention
nudge
Received two way text
nudge

TWOWAY
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2016; Castleman & Page,
2015, 2016, 2017; Oreopoulos
& Petronijevic, 2019; Page &
Gehlbach, 2017; Phillips &
Reber, 2018)
(Barr et al., 2019; Bird et al.,
2019; Castleman & Meyer,
2016; Castleman & Page,
2015, 2016; Page & Gehlbach,
2017)
(Castleman & Page, 2017;
Page et al., 2018; Page &
Gehlbach, 2017)
(Bird et al., 2019; Castleman
& Meyer, 2016; Castleman &
Page, 2015, 2016, 2017; Page
& Gehlbach, 2017; Phillips &
Reber, 2018)
(Castleman & Meyer, 2016;
Castleman & Page, 2016)
(Bird et al., 2019; Castleman
& Page, 2015, 2017;
Oreopoulos & Petronijevic,
2019; Page & Gehlbach, 2017)

Data Analysis
I calculated appropriate descriptive statistics for all variables of interest. I
conducted contingency table and correlational analyses to examine possible patterns or
relationships in the data including the examination of possible collinearity between
predictors. If collinearity was found between two variables, I removed one of the
variables from the model. I kept the variable that had greater substantive interest to the
research question.
I fit a series of logistic regression models in an attempt to understand the impact
of text nudges on retention (Pallant, 2020). I chose a logistic regression analysis because
the dependent variable is categorical and not continuous. In quantitative analysis, it is key

NUDGING STUDENT RETENTION

43

to identify dependent and independent variables (Creswell, 2014, p. 217). The dependent
variable used in this research was whether the student was retained from fall to spring
semesters. The independent variables include all the demographic variables such as:
gender, ethnicity, first generation, English as a Second Language, socio-economic status,
full time or part time attendance, age and college readiness. There were some
independent variables included in the research about students’ actions in college such as
number of credit hours registered for Fall 2017 and setting up a payment plan. These
were all related to specific text messages sent by the College. The question predictor
included was the number of nudges received. Additionally, I analyzed the types of text
nudges sent. I categorized them into the topic of the text nudge. For example, nudges
about financial topics such as paying for classes, completing their FAFSA form, holds at
the financial aid office or student loan repayment were included in the financial nudge
category. The other nudge categories included advising, drop for non-payment,
orientation, placement, registration, retention and waitlist nudges.
There are several ways that the research on the use of texting nudges on higher
education outcomes has been conducted. Almost all of the research has been quantitative
research. Much of the existing literature about using text messages to nudge behaviors in
higher education has utilized random assignment as part of their research design
(Bettinger et al., 2009; Castleman et al., 2012; Chin et al., 2015; Hyman, 2018;
Oreopoulos & Petronijevic, 2018; Phillips & Reber, 2018). The strategy of intent to treat
is also used frequently, which allows a treatment to be offered to the treatment group
knowing that they may not be compliant with the treatment (Bettinger et al., 2009;
Castleman & Long, 2016; Castleman & Page, 2015, 2016, 2017; Marx & Turner, 2017;
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Oreopoulos & Petronijevic, 2018). In general, most of the researchers utilize linear
regression in their analyses. There were a few studies that included regression
discontinuity, ordinary least squares, and probit analysis.
Logistic Regression Models
I built a taxonomy of logistic regression models that started by adding the
question predictor variable first and control variables last. I fit a taxonomy for the
dependent variable of fall to spring retention. I added the control variables by blocks of
variables. The blocks included similar variables. Block one included the question
predictor variable, the number of nudges sent to students. Block two included the
demographic variables in the study: ethnicity gender, age, socio-economic status, and
English language learner (ELL). Block three included variables related to student
success, including if they were college ready when they entered college, having received
a high school equivalency credential (HSE), dual credit student, first generation status,
and full time/part time status. Block four included a variable about academic performance
that is defined in federal financial aid regulations as Satisfactory Academic Progress.
Satisfactory Academic Progress occurs if a student has a cumulative 2.0 GPA and has
completed 66.6% of the classes that they have attempted. It takes a student a minimum of
2 failed semesters before they would be suspended from financial aid for unsatisfactory
academic progress, making this a lagging academic progress indicator. The fifth block
was related to setting up a payment plan for Spring 2018. Block six included any
interactions that were statistically significant and represented meaningful connections
between variables. The variable blocks are listed in the proposed models below. The
question predictor is bolded.
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Table 10 presents the taxonomy of models for fall to spring retention with the
addition of each subsequent variable block.
Table 10
Taxonomy of Models for Fall to Spring Retention
M1: Fall to spring retention = text nudges
M2: Fall to spring retention = text nudges + demographics
M3: Fall to spring retention = text nudges + demographics + student success
M4: Fall to spring retention = text nudges + demographics + student success + academic
performance
M5: Fall to spring retention = text nudges + demographics + student success + academic
performance + financial planning
M6: Fall to spring registration = text nudges + demographics + student success +
academic performance + financial planning + interactions
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Table 11 presents the taxonomy of models and which variables were included in
each model.
Table 11
Taxonomy of Models with all Variables
Variables
Number of nudges
received
Ethnicity
Gender
Age
Socio-economic
status
English language
learner
College level classes
High school
equivalence
Dual credit
First generation
Full/part time status
Satisfactory
academic progress
status
Payment plan in
place
Interactions

M1
X

M2
X

M3
X

M4
X

M5
X

M6
X

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X

X

X

X

X

X
X

X
X

X
X

X
X

X
X
X

X
X
X
X

X
X
X
X

X
X
X
X

X

X
X

I fit this taxonomy of models for fall to spring retention by adding the six variable
blocks: text nudges, demographics, student success, academic performance, financial
planning and interactions.
Collinearity
I tested for collinearity of the variables that I included in the models to help me
make decisions about model fitting strategies. I used the Variance Inflation Factor to
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measure the impact of collinearity in the variables in my models (Vogt, 2007). In
addition, I reviewed the correlations between all variables in my model.
Standards of Quality
I assessed the standards of quality in my research by using the TREND
(Transparent Reporting of Evaluations with Nonrandomized Designs) checklist (Des
Jarlais et al., 2004). TREND uses a 22-item checklist to ensure quality for randomized
and non-randomized studies. The checklist included: theories, interventions, methods,
participants and objectives are clearly defined. It also covered any possible biases within
the research. The TREND statement was developed in 2004 to provide critical standards
of quality to non-randomized research specifically in public health. Randomized studies
can utilize the Consolidated Standards of Reporting Trials (CONSORT) guidelines to
guide their research.
Additionally, I addressed reliability, validity and generalizability in my research.
The reliability in this study was related to the consistency of the operational definitions of
variables (Vogt, 2007). I used the definitions of the dependent variables as defined by the
Integrated Postsecondary Education Data System (IPEDS). For the independent
variables, I used definitions from the College when they existed. Additionally, I had a
data dictionary that described what data was pulled for each variable. I also assessed
construct validity in my research to assess how well the variable measured what I
intended it to be measuring (Jaeger, 1993). This is more complex to accomplish with
some of the variables in my data set. For example, I tried to use high school zip code as a
proxy for socio-economic status. However, I determined that high school zip code was
not a valid proxy for socio-economic status. The dataset had elements that limit the
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generalizability of the study. The College was much larger than most other community
colleges. Additionally, it served a minority majority population and is located in a rural
state. These are all differences in comparison to many other community colleges that will
impact the generalizability or external validity of the results of my research (Vogt, 2007).
Limitations
There are limitations to this research design. The subset of students who do not
receive text messages from the college was a limitation as it presents a possible bias in
the study. There may be common characteristics about students who do not have a cell
phone or whose number changes frequently that may present a bias to the research.
Another limitation is the quality of the data about texts that have been sent out to
students. The software that the College uses for text messages does not have a good
mechanism for organizing the content or who received text messages. The college
outcome and demographic data were matched using the student’s phone number. If a
student changed their phone number, it is possible that the text nudge data was matched
with the wrong student using this method. This created a limitation on data quality for the
research.
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CHAPTER FOUR FINDINGS
The purpose of this study was to learn whether text nudges impacted retention of
community college students. My research question was, what is the relationship between
text nudges and community college student retention, controlling for demographics,
student success, financial, and academic factors? I chose variables from the literature that
were included in research about text nudges, and also about retention, to understand the
impact of text nudges on community college students. I fit a taxonomy of logistic
regression models that contained the nudge question predictor and blocks of control
predictors based on the literature. I solved the logistic regression equation to develop
prototypical profiles of different student groups.
Descriptive Statistics
There were 20,439 students in my dataset who were registered during Fall 2017
and were included in my study. Students who were under the age of 18 during Fall 2017
and employees at the community college were not included in the dataset. I requested that
employees be removed because some employees are admitted as students as a way to
show students how to navigate enrollment systems without any intention of enrolling in
classes. I did not want employee data to confound the results of my research. I also
requested to remove students under the age of 18 because research on minors requires
additional protections through Institutional Review Boards.
Demographic Variables
As seen in Table 12, there were more women (57.3%) than men (42.2%) in the
cohort, which mirrors national trends (American Association of Community Colleges,
2019). The majority of the cohort was Hispanic (51.5%), followed by White (28.3%),
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Native American (6.7%), Other/no answer/non-resident alien (5.6%), Black (2.8%) and
Asian (2.4%). The ethnicity of this cohort is different than national trends but more
closely mirrors the southwestern state where this community college is located (United
States Census, 2021). Nationally, there is a lower percentage of Hispanic students (27%)
and lower numbers of Native American students (1%) attending community college.
Nationally, there are higher percentages of White students (44%), Black students (12%)
and Asian students (7%) attending community college (American Association of
Community Colleges, 2022). When Students of Color are categorized together, they make
up 71.7% of the student population in the cohort being studied compared nationally to
56% of Students of Color (American Association of Community Colleges, 2022). Most of
the students in this study were first generation students (45.2%). A majority of the
students were low income and eligible for a federally funded Pell grant (56.6%). English
Language Learners (9.3%) and students who received their high school equivalency
instead of their high school diploma (10.1%) make up a smaller portion of the population.
A higher proportion of the students were not college ready (52.4%) and needed to take
developmental or high school level classes when they started at this community college.
As is common in community college, over two thirds of the students were attending parttime (68.2%). Most students were seeking an associate’s degree (83.8%) as determined
from their declared major at admissions.
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Table 12
Categorical Variable Names, Descriptions and Descriptive Statistics for Demographic
Variables, n = 20,439
Variable Name
GENDER

ETHNIC

STUDENTOFCOLOR

FIRSTGEN

PELL

ELL

Description
Gender of Student

Count

Percentage

1 = Female
0 = Male
Missing

11,718
8,632
89

57.3%
42.2%
0.4%

Ethnicity
White, Non-Hispanic
Black, non-Hispanic
Hispanic
Native American
Asian
Native Hawaiian
Other, no answer, or non-resident alien
Two or more races

5,794
571
10,536
1,367
487
44
1,153
487

28.3%
2.8%
51.5%
6.7%
2.4%
0.2%
5.6%
2.4%

Student of Color
1 = Student of Color
0 = White student

14,645
5,794

71.7%
28.3%

1 = First generation
0 = Not first generation
Missing

9,237
8,491
2,711

45.2%
41.2%
13.3%

Is student eligible for Pell grant?
1 = Eligible for a Pell grant
0 = Not eligible for Pell grant

11,576
8,863

56.6%
43.4%

Is student an English language learner?
1 = English language learner
0 = Not an English language learner
Missing

1,893
17,713
833

9.3%
87.7%
4.1%

First generation student
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GED

DUALCREDIT

COLLEGEREADY

FULLTIME

HOLDS

FTFTDS

Is student a GED/HSE recipient?
1 = GED/HSE recipient
0 = Not a GED/HSE recipient

2,070
18,369

10.1%
89.9%

Did student take dual credit classes?
1 = Dual credit student
0 = Not a dual credit student

3,493
16,946

17.1%
82.9%

Is student ready for college and did not
need developmental classes?
1 = College Ready
0 = Not college ready

9,722
10,717

47.6%
52.4%

Is the student full time or part time for
Fall 2017
Full time
Part time

6,502
13,937

31.8%
68.2%

Student had an academic hold that was
lifted during the 2017-18 academic
year that was lifted
Student had hold lifted
Student didn’t have hold lifted

7,828
12,611

38.3%
61.7%

2,270
18,169

11.1%
88.9%

17,129
2,489
821

83.8%
12.2%
4.0%

Student was in the first time, full time,
degree seeking (FTFTDS) cohort
during 2017-2019 academic years
FTFTDS cohort
Not in cohort
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Descriptor of type of degree declared
Associate degree
Certificate
Non-degree

In Table 13, we can see the continuous demographic variables. The average age of
students in the cohort was 31 on the date that the data were pulled (April 21, 2021),
which was 4 years after the semester being studied. The way the data was provided
artificially inflates the age of students by four years in the analysis. Thirty percent of the

NUDGING STUDENT RETENTION

53

students were the age of traditional students from 18-24, 42% were between 25-34, 20%
were between 35-50 and 7% were 51 or older. The average adjusted gross income was
$36,605 with the range from -$109,065 to $891,020. Adjusted gross income can be
negative in situations when a person with a business had a loss during the previous tax
year. The average expected family contribution, which is the amount of money that a
family is expected to contribute to a student’s education, was $4,281. The range for
expected family contribution for students in this analysis is the range available through
federal aid from $0 to $999,999.
Table 13
Continuous Variable Names, Descriptions and Descriptive Statistics for Demographic
Variables, n = 20,439
Variable Name

Description

Mean

Std. Dev.

Min.

Max

AGE

Student’s age when
data were pulled

31

10.275

20

93

AGI

Adjusted gross
income as reported
on FAFSA form

$36,605

39479.397

-$109,065

$891,020

$4,281

15618.126

0

$999,999

Missing 13,807
EFC

Expected family
contribution as
reported from
FAFSA
Missing 9,388

Financial and Academic Factor Variables
Finances play a big role in a student’s ability to register for classes. Many students
will not even register for a class if they do not know how they will pay for it. There are
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several financial variables that I included in this study as they likely impact registration
patterns and retention. There are multiple ways that a student pays for college. They can
use their financial aid, set up a payment plan to pay over time or pay in full. The
community college in this study requires that students make one of these payment
arrangements before the start of the term. In Table 14, notice there were 46.6% of
students in Fall 2017 and 25% of students in Spring 2018 with payment plans. There is a
higher percentage of payment plans in the fall because many first time students do not
know about the federal financial aid process and have not completed it in time for it to be
used by the payment deadline. During spring semesters, students have already completed
the financial aid process and are less likely to need to use a payment plan.
Table 14
Categorical Variable Names, Descriptions and Descriptive Statistics for Students with a
Payment Plan n = 20,439
Variable Name
PAYPLANFALL 17

PAYPLANSPR18

Description
Did student have
payment plan in
place for fall
2017
1 = Yes
0 = No
Did student have
payment plan in
place for spring
2018
1 = Yes
0 = No

Count

Percentage

9,529
10,910

46.6%
53.4%

5,205
15,234

25.5%
74.5%
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In Table 15, we can see that there were 54.1% of students who had a completed
Free Application for Federal Student Aid (FAFSA) for either the 2017-2018 or 2018-2019
academic years. Having a completed FAFSA is one part of being able to use federal aid to
pay for classes. The other key piece is whether the student has met satisfactory academic
progress (SAP) standards of having a cumulative 2.0 GPA and completing at least 66.6%
of classes that have been attempted. If a student has not met the SAP standards, they can
be suspended from using their federal aid. For Fall 2017, 30.2% of the cohort was
ineligible to use their federal aid to pay for classes because they did not meet the
satisfactory academic standards. For Spring 2018, the percent is slightly higher at 36.2%
of the students ineligible to use their aid due to poor academic progress.
Table 15
Categorical Variable Names, Descriptions and Descriptive Statistics for Financial
Variables, n = 20,439
Variable Name
FAFSA

SAPFALL17

SAPSPR18

Description
FAFSA submitted for either 20172018 or 2018-2019 academic years
FAFSA complete
No FAFSA
Financial aid eligibility for fall
2017
Eligible for financial aid
Ineligible for financial aid
Missing
Financial aid eligibility for spring
2018
Eligible for financial aid
Ineligible for financial aid
Missing

Count

Percentage

11,053
9,386

54.1%
45.9%

13,114
6,165
1,160

64.2%
30.2%
5.7%

12,882
7,398
159

63.0%
36.2%
0.8%
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Student Success Outcome Variables
In higher education, the ultimate educational outcome is receiving a degree or
certificate. To achieve this educational outcome, there are many steps along the way that
a student must complete. Retention is often tracked as an intermediate step that must be
attained to reach the goal of receiving a degree. Colleges track both short term retention
from a student being enrolled from fall to spring semesters and long term retention from a
student being enrolled from one fall to the next fall semester. In my research, I looked at
whether a text nudge to encourage a step like registering for classes or completing a
FAFSA form would impact fall to spring retention.
In the data that I analyzed, I looked at many academic variables that are often
used as indicators of student success like registration for classes, full or part time status,
number of credit hours completed, and GPA. Each of these indicators creates a picture of
what a student who is retained does. Table 16 presents some of these student success
indicators for retention. For both fall and spring semesters being studied, students took
three classes on average for an average of eight credit hours. This means that on average,
students were considered part-time. Part-time students have lower retention and
graduation rates because it takes them longer to meet the academic requirements of their
program (Rajasekhara & Hirsch, 2000). They earned on average 50 credit hours including
both developmental and college level classes as of Fall 2019. The average number of
credit hours earned at the college level is lower at 22 credit hours as of Fall 2019. From
the literature, we also know that students who take developmental classes are less likely
to graduate (Gallard et al., 2010; Greene et al., 2000). The average GPA at this same point
in time for the cohort was 2.85. The GPA of this cohort is high enough so that they meet
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satisfactory academic progress requirements and would be able to keep their financial aid
to pay for classes.

Table 16
Continuous Variable Names, Descriptions and Descriptive Statistics for Student Success
Outcome Variables, n = 20,439
Variable Name

Description

Mean

Std. Dev.

Min.

Max

REGFALL2017

Number of classes
taken for fall 2017

2.93

1.527

1

10

FALLCREDIT

Number of credit
hours taken during
fall 2017

8.30

4.191

1

28

REGSPR2018

Number of classes
taken for spring 2018

3.09

1.580

1

16

SPRINGCREDIT

Number of credit
hours taken during
spring 2018

8.68

4.177

1

24

DEVREADING

Number of credit
hours taken in
developmental
reading in course
history

4.36

1.916

2

15

DEVMATH

Number of credit
hours taken in
developmental math
in course history

5.29

2.948

1

30

EARNEDHOURS

Number of credit
hours earned overall
including
developmental and
college hours as of
Fall 2019

49.89

35.498

0

281
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DEVCRDTFAIL

Number of
developmental
education credit
hours failed between
Fall 2017 and Fall
2019

3.81

1.629

3

12

COLLCRDFAIL

Number of college
credit hours failed
between Fall 2017
and Fall 2019

6.22

4.768

1

45

COLLHOURS

Number of credit
hours that were at
college level
completed between
Fall 2017 and Fall
2019

21.76

17.548

1

103

GPA

Student GPA as of
Fall 2019

2.85

.86569

.00

4.00

The ultimate academic outcome achieved through retention is the completion of a
degree or certificate. There are several things that lead up to a credential including
enrollment in more than one semester and completion of college credit hours over time,
which is called momentum. In Table 17, we can see that half of this cohort enrolled for
more than one semester and the other half only enrolled for one semester. This means that
half of the group being studied never enrolled again after their first semester, were not
retained, and did not complete a certificate or degree. Forty-nine percent of the students
in this analysis completed 15 college credit hours and 25% completed 30 college credit
hours. These are both momentum goals. Momentum, similar to retention, is an indicator
of students making progress towards their goal of completion of a degree. For example,
93.4% students who completed 15 credit hours were retained from fall 2017 to spring
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2018. Additionally, fifty-six percent of students who completed 15 credit hours
completed a certificate or degree in either the 2017-2018 or 2018-2019 academic years.
This is 25 percentage points higher than the graduation rate for the first-time full-time
cohort for the 2017-2018 academic year. When we look at students who complete 30
credit hours, which is half the credit hours needed for an associate’s degree, 66.3% of
students who completed 30 credit hours earned a certificate or degree in either the 20172018 or 2018-2019 academic years. This is more than double the graduation rate of firsttime, full-time students.
Table 17
Categorical Variable Names, Descriptions and Descriptive Statistics for Student Success
Outcome Variables, n = 20,439
Variable Name

Description

Enrollment in multiple terms

Did student enroll in more than one 10,253
term from fall 2017 through fall
2019

50.2%

Enrolled more than one term
Didn’t enroll more than one term

49.8%

MOM15

Count

10,186

Percentage

Did student complete 15 college
credit hours or more?
1 = Yes
0 = No
2=Didn’t complete any credit
hours

10,034 49.1%
8,173 40.0%
2,232 10.9%
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Did student complete 30 college credit hours
or more?
1 = Yes
0 = No
2=Didn’t complete any credit hours

5,115
13,092
2,232

25.0%
64.1%
10.9%

AWARDRCD17 Did student receive a credential in 2017-2018?
1 = Yes
0 = No

5,177 25.3%
15,262 74.7%

AWARDRCD18 Did student receive a credential in 2018-2019?
1 = Yes
0 = No

3,788 18.5%
16,651 81.5%

ANYAWARD

Did student receive a credential in 2017-2018
or 2018-2019?
1 = Yes
0 = No

7,604 37.2%
12,835 62.8%

Question Predictor Variable
The question predictor in this study was the number of text nudges received. The
community college provided me with text nudge data. I received a file of 255,386 nudges
that were sent between May 19, 2017 and December 30, 2017. The data file included the
title of the nudge, date the nudge was sent, delivery status and the assigned student ID
number. The delivery status provided information on whether the text message was
received by the student. There were nine delivery status categories (See Table 18). These
delivery status categories meant that the student received the text message: delivery
confirmed, text email sent, and sent to carrier. These delivery status categories meant that
the text was not received by the student: text deactivated, text not sent, text opted out,
international text, and invalid text number. I removed the text messages that had the
category of status unavailable from the data set because I could not get confirmation from
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the college or the text message company of whether this status meant that the message
had been received or not. Overall, 82% of the text messages that were sent were received.
Table 18
Delivery Status of Text Nudges Sent by the Community College (n = 255,387)
Delivery Status

Description

Number of
Messages
177,472

Percent

Delivery Confirmed

Text was sent and carrier confirmed
delivery.
Text was sent but carrier didn’t
confirm delivery.

17,998

7%

14,576

5.7%

210,046

82.2%

Text was sent to an international
number. Software tool used by the
college did not allow international
texts.

135

.10%

Invalid Text Phone

The phone number wasn’t valid or
was a phone number not capable of
receiving SMS messages

17,484

6.8%

Text Deactivated

User phone does not accept SMS
messages

7,366

2.9%

Text Opted Out

Student opted-out from receiving text
messages.

12,290

4.8%

45,340

17.8%

1,723

.7%

1,723

.7%

255,386

100%

Sent to Carrier
Text Email Sent
Subtotal of Texts Sent &
Received
International Text

Text and email were sent together.

Subtotal of Texts Not Received
Status Unavailable

Subtotal of Texts Removed
from Dataset
Total

These messages were removed from
dataset as clear definition was not
available.

69.50%
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I used these delivery status categories to code the text nudges. I coded whether the
message was received or not. I also categorized the messages into broad categories from
the title of the text nudge. I created categories including: registration, retention, advising,
orientation, drop for non-payment and financial aid.
Table 19
Categorization of Text Nudges Sent by the Community College, n = 255,386
Nudge Category

Description

Number of
Messages
6,929

Percent

Advising

Text was to encourage student to see
an advisor

Drop for Non-Payment

Text was sent to let student know that
they would be dropped for nonpayment unless they set up payment
arrangements.

50,946

19.9%

Enrollment

Text was sent to students in first time,
full time cohorts who were not
enrolled to get them to reenroll.

1,587

.6%

Financial Aid

Texts were about applying for
financial aid and about satisfactory
academic progress.

16,100

6.3%

Orientation

Texts were to encourage students to
complete orientation so that they
could register.

1,131

.4%

Placement

Texts were to encourage students to
complete academic placement so that
they could register.

285

.1%

Registration

Texts were encouraging students to
get registered.

107,584

42.1%

Retention

Texts were to students who had
previously been registered and could
reregister.

66,334

26%

2.7%

NUDGING STUDENT RETENTION
Waitlist

Texts were to students who had
signed up for a place on the waitlist
and there space was available.

63
4,490

1.8%

There was a range in the number of text nudges that students received from 0-32
messages. Nudges about not being dropped for non-payment of tuition and fees had the
highest number of nudges sent with the maximum being 23 nudges for a student. I also
created a roll up registration nudge category that included tasks that were leading to
registration. For example, messages about orientation, placement or advisement had the
primary function of supporting students to complete these tasks for the purpose of
registration. These are all tasks that prevent a student from registering if they are not
complete.
Additionally, the community college studied only sent text nudges to students
when they needed to do the task that was being discussed in the text message. This means
that if a student was already registered for a specific semester that they would not receive
any text nudges about getting registered. Only students who were not registered would
receive registration text nudges.
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Table 20
Text Nudge Variables with Minimum and Maximum Values for Each Type of Nudge.
Variable Name

Description

Mean

Min.

6.32

Std.
Dev.
4.433

TEXTRCVD

Number of text
messages received

Max

0

32

RCVDREGNUDGEROLL Number of text
nudges received
about registration
including tasks that
are required before
registration like
placement,
orientation and
advisement.

2.26

1.58

0

11

RCVDWAITNUDGE

Number of text
nudges received
about being on
waitlist

.132

.460

0

6

RCVDRETNUDG

Number of text
nudges received
about retention

2.21

2.44

0

13

RCVDREGNUDGE

Number of text
nudges received
about getting
registered.

2.05

1.43

0

9

RCVDPLACENUDGE

Number of text
nudges received
about placement

.0024

.049

0

1

RCVDORIENTNUDGE

Number of text
nudges received
about orientation

.02

.192

0

6

RCVDFANUDGE

Number of text
nudges received
about financial aid

.48

.675

0

5

RCVDDFNPNUDGE

Number of text
nudges received

1.36

1.89

0

23
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about drop for nonpayment
RCVDADVNUDGE

Number of text
nudges received
about advising

.06

.363

0

4

Dependent Variable
The dependent variable was retention from the fall 2017 semester to the spring
2018 semester. Students who were retained from fall 2017 to spring 2018 were coded 1
and students who were not retained were coded 0. For all students in the analytic set,
70.1% were retained from fall 2017 to spring 2018. From that same student population,
59.2% were retained from fall 2017 to fall 2018. Retention means that a student who was
present in one semester shows up in the semester being tracked as attending.
Additionally, if a student completed a certificate or degree, they were counted as retained
even if they were not attending classes during that semester. The college studied does this
so that student completions do not have a negative consequence for retention outcomes.
Retention is an interim outcome on the way to certificate or degree completion. Students
need to continue to re-enroll and complete classes to meet their graduation goal.
Cross Tabulation Analysis
Demographic Variables
I conducted cross tabulation analyses on the analytic dataset specifically to
understand the relationships between the dependent variable of retention with other
variables (Frey, 2018). There were differences between the ethnicity of students and their
retention. Asian students had the highest retention at 73.5%, followed by White students
at 71.3%, Two or more races at 70.4%, Hispanic at 70.1%, Other at 67.6%, Native
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American at 67.4%, Black at 66.7%, Native Hawaiian at 63.6%, X2 (1, n = 20,439) =
19.425, p <. 007, phi = .031. There is a ten percentage points difference between the
highest retention rate and the lowest retention rate based on ethnicity. This is important as
it shows the retention gap between college students based on ethnicity.
Financial Variables
I also conducted cross tabulations between several financial variables and fall to
spring retention. I found that 74.9% of students who were Pell grant eligible were
retained compared to 66.5% of students who were not Pell grant eligible, X2 (1, n =
20,439) = 167.218, p <. 001, phi = .090. I used the variable about Pell grant status as a
proxy for socio-economic status. Only students who are low-income are eligible for a Pell
grant. I used the Pell grant as a proxy for socio-economic status. In this study, students
who received a Pell grant had a higher retention rate than students who did not receive a
Pell grant. While the variable does indicate that someone is low-income, it also means
that there were financial resources available to the student to attend and pay for college.
A similar difference was seen between students who completed a FAFSA form
(75.6%) compared to students who had not completed a FAFSA form (63.7%), X2 (1, n =
20,439) = 347.058, p <. 001, phi = .130. The retention rate for students that completed a
FAFSA form is 11.9 percentage points higher when compared to those who did not
complete the FAFSA. Completing a FAFSA form is the required task in order to receive
any federal financial aid including student loans. Additionally, many scholarships require
a FAFSA form to be completed even if the scholarship is not needs-based as a way to
encourage students to access all the aid for which they are eligible. Because completion
of a FAFSA form is a basic requirement to access aid, students who complete are more
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likely to have either federal or scholarship aid to pay for their classes and thus be retained
from semester to semester.
Students who were eligible for financial aid because of their academic progress
were retained at 75.9% compared to 61.2% of students who were ineligible for financial
aid because they had been suspended, X2 (1, n = 20,439) = 439.528, p <. 001, phi = .151.
This is a difference of 14.70 percentage points in favor of students who were not
suspended from financial aid. The academic progress variable is complex. It represents
both academic progress but also has financial repercussions. Academic progress is made
up of both cumulative GPA of 2.0 and completion rate of 66.6%. Completion rate is the
number of classes that a student completed successfully compared with the number of
classes that they attempted overall. Additionally, a student must not have taken more than
150% of the credit hours needed to complete their degree. Overall, a student who is
suspended from financial aid because they have not met these academic standards has not
only struggled academically but also does not have financial aid to help them pay for
future classes.
Students who had a payment plan for Spring 2018 were retained at 94.3% while
students without a payment plan were retained at 61.9%, X2 (1, n = 20,439) = 1946.461, p
<. 001, phi = . 309. In the college I researched, students were required to make payment
arrangements about a month after registration began. For Spring 2018, registration began
on October 16, 2017 and the first payment arrangement deadline was October 27, 2017.
For a student who registered after the first payment deadline, they were required to pay
by the Friday after they registered or the same day that they registered depending on how
close to the term the student registered. To set up a payment plan, a student deposits at
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least $50 and agrees to pay the following two payments electronically. A student who set
up a payment plan for the semester that I studied had a solid financial commitment to
attend that semester. Students who set up a payment plan had a retention rate that was
32.4 percentage points higher than students who did not set up a payment plan.
Each of these comparisons shows the impact of a student’s ability to pay for
classes on their retention from one term to another. Table 21 compares the relationship
between each of these financial variables and fall 2017 to spring 2018 retention. The
payment plan variable had the strongest relationship with retention of all the financial
variables likely because of the financial commitment that is required to set up a payment
plan.
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Table 21
Cross Tabulation of Financial Variables Fall 2017 to Spring 2018 Retention, n = 20,439
Variable Name

Description

PELL

Was the student
eligible for Pell
Grant
Eligible for Pell
Grant
Not eligible for Pell
Grant

FAFSA

74.9%
66.5%

Did the student
complete a FAFSA?
1 = Yes
0 = No

SAP

Percentage

75.6%
63.7%

Was the student
eligible to receive
financial aid
because they met
satisfactory
academic progress?
Not suspended
Suspended

PAYMENTPLAN

75.9%
61.2%

Did the student have
a payment plan for
Spring 2018
1 = Yes
0 = No

94.3%
61.9%

Student Success Factors
There were other student success factors that impacted retention. Full time
students had a higher retention rate of 82.6% compared to part time students at 64.3%,
X2 (1, n = 20,439) = 703.148, p <. 001, phi = .185. There is a 18.3 percentage point
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difference between full time and part time student retention. It is common for full time
students to have higher academic outcomes compared to part time students. Part time
students typically have additional responsibilities in addition to school such as working
and family commitments. These other commitments contribute additional complexity to
completing academic goals as their education is competing with other priorities.
Additionally, it takes part time students longer to complete certificates or degrees because
they are completing fewer credit hours overall.
Freshman students were retained at 62% compared to sophomores at 75.6%,
X2 (1, n = 20,439) = 430.376, p <. 001, phi = . 145. This is a 13.6 percentage point
difference between freshman and sophomore retention. Freshman students are defined as
a student who has completed fewer than 30 credit hours. Sophomore students have
completed 30 or more credit hours. Because of the way freshman and sophomore students
are defined, sophomore students also will have met the criteria for momentum at 30
credit hours. Logically, it makes sense that sophomore students would have a higher
retention rate then freshman students.
Seventy-two percent of students who had declared a major were retained
compared to 64.6% of students who had declared a certificate and 44.5% of non-degree
students, X2 (1, n = 20,439) = 327.699, p <. 001, phi = .127. Associate degrees require a
minimum of 60 credit hours to meet graduation requirements. At the college studied, the
maximum number of credit hours in an associate degree program was 86 credit hours.
There are several kinds of associate degrees. The purpose of completing the Associate of
Arts and Associate of Science degrees is to transfer to a four-year university. Associate of
Applied Science degrees are typically terminal degrees with the next step being a job in
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the workforce. In this study, all types of associate degrees were categorized together. A
certificate of achievement can be awarded for 1 to 15 credit hours. The shortest certificate
at the time of this study was 2 credit hours. Certificates of Completion are awarded for 16
to 59 credit hours. For the purposes of this study, I categorized both types of certificates
together. A student who is non-degree has chosen not to pursue a specific course pathway.
The retention rate between these different groups of students based on their academic
goals declines as the number of required credit hours also declines. Retention was highest
for students who had declared an associate degree, followed by students who declared a
certificate, and was lowest for students who were undeclared.
I also assessed the number of credit hours taken at the college level that a student
had completed. Students who had not completed any credit hours were retained at 14.7%.
Students who had completed some credit hours but fewer than 15 credit hours were
retained at 56.7%, while students who had completed at least 15 college credit hours were
retained at 93.4%, X2 (1, n = 20,439) = 6583.016, p <. 001, phi =.568. There is a
difference of 78.7 percentage points between students who did not complete any credit
hours and students who completed at least 15 credit hours. This shows how critical it is
that students reach the momentum point of completing at least 15 college credit hours to
be retained.
Nudge Variables
I created a nominal variable from the number of nudges that a student received to
be able to conduct crosstabs analysis. I created four categories: no nudges, 1-6 nudges, 715 nudges and 16-32 nudges. I completed contingency table analysis between this
nominal nudge variable and retention. I found that students who had not received any
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nudges were retained at 70.3%; 67.5% of students who received 1-6 nudges were
retained; 72.2% of students who received 7-15 nudges and 76.6% of students were
retained who received 16-32 nudges, X2 (1, n = 20,439) = 53.355, p <. 001, phi = .051.
This shows a relationship between retention and number of nudges received. Students
who received more nudges were retained at a higher rate.
Multicollinearity
I conducted multi-collinearity analysis between all variables in my study. When I
tested for multicollinearity between two categorical variables or between a categorical
variable and a continuous variable, I used the Spearman Rho test. When I tested for
multi-collinearity between two continuous variables, I conducted a Pearson correlation
test. I found variables that were highly collinear and made decisions about which variable
from the pair to include in my model based on which variable had the most potential to
be a policy lever. I analyzed any variables that were correlated at .7 or higher (Pallant,
2020, p. 159).
My FAFSA variable was highly correlated with my PELL variable (r = .806,
p<.001). The FAFSA variable indicated whether a student had completed the FAFSA or
not. The PELL variable indicated whether a student was eligible to receive a Pell grant.
Students who receive Pell grants are low income. I chose to keep the PELL variable as it
was my proxy variable for socio-economic status while the FAFSA variable only shows
whether a student completed a FAFSA or not.
I also found that COLLHOURS, MOM15 and MOM30 were likely collinear
(COLLHOURS and MOM15, r = .862, p <.001 and COLLHOURS and MOM30 r
= .779, p <.001). COLLHOURS was the number of credit hours that a student completed
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at college level between Fall 2017 and Fall 2019. MOM15 was whether a student had
completed at least 15 college credit hours and met a momentum point of 15 credit hours
completed. MOM30 was whether a student had completed at least 30 college credit hours
and met a momentum point of 30 credit hours completed. I eliminated COLLHOURS as
momentum points were more interesting policy levers. I choose to use MOM15 instead of
MOM30 as it is an educational outcome that comes earlier than MOM30 (r = .729,
p<.001).
I also found possible collinearity between AGI and PELL (r = -.535, p<.001). The
AGI variable was the adjusted gross income variable available from the FAFSA form.
The PELL variable is calculated from the FAFSA form using adjusted gross income and
the number of household members. I chose to use the PELL variable and eliminate the
AGI variable because I was able to use it more easily to define low income than AGI.
Other definitions of socioeconomic status using adjusted gross income require knowing
the number of household members as well as household income to determine if someone
is low-income. I did not have the number of household members in my dataset.
I also found that EFC and PELL were likely collinear (r = -.748, p<.001). EFC is
the expected family contribution and is the amount that a family is required to pay
towards a student’s education. For some students, the EFC is $0 meaning that the family
is not expected to contribute anything financially towards their education. These two
variables being collinear is not surprising as they come from the same data on the FAFSA
form. I chose to use PELL eligible over EFC as there is a greater understanding of Pell
eligibility compared to expected family contribution. Additionally, the FAFSA data that I
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had was my proxy for socioeconomic status and Pell eligibility was a closer proxy than
expected family contribution for socioeconomic status.
I found SAPSPRING18 and SAPFALL17 to be likely collinear (r = .752, p<.001).
I chose to use SAPFALL17 (satisfactory academic progress in fall 2017) because it
measures a characteristic that occurs prior to retention from fall 2017 to spring 2018. It
represents whether a student was not eligible to receive financial aid due to their lack of
academic progress. Satisfactory academic progress consists of a student maintaining a
cumulative 2.0 GPA, completing 66.6% of the classes that they attempt and not taking
more credit hours than is generally required for their degree (no more than 150% of the
classes needed.)
When I tested the collinearity of the nudge variables that I had created about the
nudge topics, I found that most of the nudge variables were collinear with each other.
Collinearity was to be expected because the nudge topics and the number of nudges are
likely capturing the same underlying concept. I chose to include the number of nudges
received in the predictive models because it provided greater variation.
Additionally, I tested for collinearity using VIF values. For logistic regression
models, this is done in SPSS by fitting a linear regression model with all the variables I
wanted to include in my models to predict retention. I reviewed the tolerance VIF levers.
All variables fell within the normal range of less than .10 for tolerance and a VIF value of
above 10 (Pallant, 2020).
Model Building Strategy
The model building strategy that I used was based on the inclusion of blocks of
variables that I introduced in Chapter 3. Through my analysis of multi-collinearity, I
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found that many of the variables that I had proposed to use were collinear with one
another. I examined which variables I wanted to include and only included variables that
would help me answer the research question and that were not collinear. Additionally, I
did not include any variables that I originally thought might be predictors because they
measured events that occurred after the event that I was trying to predict, which was
retention from Fall 2017 to Spring 2018.
Block one represents the question predictor of the number of nudges that each
student received. I chose to use the number of nudges received as the variable to account
for the potential difference between a student who received 1 nudge and a student who
received 32 nudges during the time being studied.
Block two represents personal demographic variables such as ethnicity, gender,
age, socio-economic status, and English language learner. These are all common control
variables in educational research. I chose to also include English language learner in case
there were differences in response rates for students for whom English was not their first
language. Text messages were only sent in English.
Block three represents student success variables including college readiness, GED
completion, dual credit, first generation and full time or part time status during Fall 2017.
College readiness is whether a student was able to take college level classes when they
started at college or if they needed to take developmental level classes that remediate
students on high school level content before they take college level English and math
classes. GED completion is whether the student completed their high school education
through a high school equivalency exam like the GED or HiSET. Dual credit is when a
student takes a college class while they are still in high school and they receive high
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school elective credit for the class and college credit for the class. First generation student
is a student who neither of their parent’s attended college. A first generation student may
have fewer resources to navigate the college environment because their parents did not
experience it. Full time status means that a student took at least 12 credit hours during
Fall 2017. Part time status is a student who took less than 12 credit hours. Full time
students complete college credentials more quickly than part time students as they are
taking more classes towards their credential. Each of these variables in college readiness
are indicators of whether a student is likely to be more or less successful in college. For
example, students who need developmental level classes have lower success rates in
college. They have more classes that they need to take in order to complete a degree
because they have to take additional classes to remediate their English and math skills. In
some colleges, the developmental pathway can add an additional year of content for a
student. Additionally, by definition, these are students with lower academic skills.
Students who complete a high school equivalency exam have lower success rates. They
are students who were not successful in traditional high school settings. Students who
take dual credit classes have higher success rates. These are students who have already
had a college experience while in high school and have likely already earned college
credits when they start college as a freshman. For some dual credit students, they may
have already earned a college credential while they were in high school as a dual credit
students. This previous experience and completed credit hours puts these students at an
advantage. Students who are first generation have lower success rates. There is unwritten
knowledge about how to navigate higher education that is passed down to students
through family conversations that a first generation student does not have available to
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them. Full time students have higher success rates. In contrast, part time students may be
attending part time because they additional responsibilities that compete with their
academic responsibilities which lowers their success in college.
The fourth block includes an academic factors through an academic progress
variable through a federally defined term called satisfactory academic progress.
Satisfactory academic progress is when a student has a cumulative GPA of 2.0, has
completed 66.6% of the classes that they have attempted and have taken less than 150%
of the classes required for their degree. While this variable is about a student’s academic
progress, if a student is not progressing academically, there are financial consequences
for not progressing. A student has a probationary semester to attempt to raise either their
GPA or completion rate. If they are unable to successfully raise these indicators, they will
be suspended from aid.
The fifth block includes whether a student had completed a payment plan for
Spring 2018. Students are required to set up payment arrangements before their payment
deadline or they will be dropped from their classes. Students can pay using their financial
aid, self-pay by using cash or credit or they can set up a payment plan where they make
an initial down payment of $50 and then make two additional payments before the term
ends.
The sixth block includes the interactions that I found between key variables that
were statistically significant. I tested key variables that I anticipated had a potential
interaction with each other. I only kept variables in the model that were statistically
significant at the p=<.10 value. In some cases, the variable’s significance changed when
interactions were included.
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Table 22 presents a nested taxonomy of fitted logistical regression models in
which the probability of retention was predicted by variables that influence retention.
I chose to move forward with Model 7 because it included the interaction terms.
Interactions
I tested potential interactions between variables in the model. I found six
interactions that were statistically significant. These interactions were between a student
having a payment plan in Spring 2018 and being suspended from financial aid in fall
2017; being college ready and full time/part time status; Pell eligibility and ethnicity; Pell
eligibility and English language learner; being an English language learner and first
generation student and being college ready and dual credit.
The first interaction that I found was between PAYPLAN and SAP. If a student is
suspended from financial aid due to their satisfactory academic progress, they will be
unable to use their financial aid to pay for their classes. They are more likely to need a
payment plan to pay for their classes.
I also found an interaction between being college ready and FTPT status. I
expected that there might be an interaction between whether someone was able to take
college level classes and full time and part time status. For some students, if they test at
the lowest developmental levels, there are limited classes that they are eligible to take
making it impossible to attend full time.
I also found an interaction between PELL and ETHNIC. The PELL variable was a
proxy for socioeconomic status. Because it is difficult in research to separate the
intersectionality of the impact of ethnicity and socioeconomic status, I anticipated that
there would be an interaction between ethnicity and socioeconomic status (Loeb et al.,
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2017; Reardon et al., 2014). There was a higher percentage of students of color who were
eligible for the Pell grant compared to White students (46.7% vs 34.8%).
I also found an interaction between PELL and ELL. While it is not true that all
English language learners are low income, there are additional barriers for English
language learners and low income students in college. There were fewer English
language learners who were eligible for Pell compared to non-English language learners
(39.9% compared to 44.6%). This may be impacted by students who are not eligible for
federal aid due to immigration status.
Similarly, I found an interaction between ELL and FIRSTGEN. In the English
Language Learner population, 78.3% are first generation students compared to students
who are not English Language Learners where 49.5% are first generation. I also found an
interaction between COLREADY and DUALCREDIT. Because dual credit students have
already taken a college level class, often this means that they have either placed into
college level classes or have taken a college level class that can be used for placement. It
is less likely that they will test into developmental classes when they start college.
Selected Model
I selected Model 7 because it included variables that were supported by the
literature as having an impact on retention. Model 7 has a Cox and Snell value of .171
and a Nagelkerke value of .245. It accurately predicts retention 73.6% of the time. The -2
log likelihood is 16685.169 and the Omnibus Chi Square is 3085.208***. With only 261
residuals (2%) greater than +/- 2 standard deviations, the residuals were normally
distributed.
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The equation for Model 7 where retention is the outcome is:
B^[RETAIN=1]=1/(1=e^-(-.848 -.010*(SUMTEXTRECVD) + .299*(ETHNIC)
-.100*(GENDER) + .017*(AGE) + .247*(PELL) -.197*(ELL) + .090*(COLLREADY)
-.263*(GED) + .060*(DUALCREDIT) -.260*(FIRSTGEN) + 1.029*(FTPTFALL17)
+ .856*(SAPFALL17) + 2.953*(PAYPLANSPR18) -.772*(PAYPLAN*SAP)
-.231*(COLREADY*FTPT) -.156*(PELL* ETHNIC) + .361*(PELL*ELL)
+ .281*(ELL*FIRSTGEN) -.178*(COLREADY*DC)

Running head: NUDGING IMPACT STUDENT OUTCOMES
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Table 22
Nested Taxonomy of Fitted Multiple Logistic Regression Models in Which Fall to Spring Retention from Fall 2017 to
Spring 2018 is Predicted by the Number of Text Messages Sent, Controlling for Respondent Ethnicity, Gender, Age, Pell Grant
Eligibility, English Language Learner, College Readiness, GED, Dual Credit, First Generation, Full or Part Time Course
Taking in Fall 2017, Satisfactory Academic Progress in Fall 2017, Payment Plan in Spring of 2018 and Interactions with Key
Predictors (n = 16,469).
Predictor
Intercept
Question predictor
Block 1
SUMTEXTRECVD
Block 2 Demographic
ETHNIC
GENDER
AGE
PELL
ELL
Block 3 Student Success
COLREADY
GED
DUALCREDIT
FIRSTGEN
FTPTFALL17

M1
.905***

M2
.746***

Model
M3
.714***

M4
.396***

.025***

.021***

.008~

.205***
-.105**
-.003*
.310***
.113~

M5
.050

M6
-.739***

M7
-.848***

-.005

-.011*

-.010*

.159***
-.155**
.006***
.213***
.203**

.141***
-.158***
.010***
.068~
.171**

.242***
-.097*
.017***
.259***
.161*

.299***
-.100**
.017***
.247***
-.197

.044
-.226***
-.073
-.172***
.940***

-.056
-.253***
-.070
-.189***
.871***

-.003
-.252***
-.028
-.244***
.906***

.090~
-.263***
.060
-.260***
1.029***
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Table 22 (cont.)
Block 4 Academic Factor
SAPFALL17

.523***

Block 5 Financial
PAYPLANSPR

.777***

.856***

2.562***

2.953***

Block 6 Interactions
PAYPLAN*SAP
COLREADY*FTPT
PELL* ETHNIC
PELL*ELL
ELL*FIRSTGEN
COLREADY*DC
-2LL
Cox & Snell R2

-.772***
-.231**
-.156~
.361**
.281~
-.178~
19772.427

19731.974 19620.656

19067.316 18895.088

16740.086 16685.169

.002

.009

.042

.052

.168

.171

.013

.060

.074

.241

.245

Nagelkerke R2
.004
~p < .10, * p<.05, ** p < .01, *** p < .001
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Table 23
Summary Table for Percentage Correct, -2 Log Likelihood, Delta -2LL, and Degrees of
Freedom
Percentage correct from
the classification table
Block 0
Block 1
Block 2
Block 3
Block 4
Block 5
Block 6

71.2%
71.2%
71.2%
71.2%
71.1%
73.7%
73.6%

-2 LL
19772.427
19731.974
19620.656
19067.316
18895.088
16740.086
16829.360

Delta -2 LL

40.45***
151.771***
705.110***
877.338***
3032.341***
3085.208***

df

1
6
11
12
13
15

Influential Cases
I reviewed influential cases using Cooks D and Centered Leverage. I removed
cases that had a value greater than .015 for Cooks D. I also removed cases that were
greater than .004 for Centered Leverage. I fit the final logistic regression model four
different ways based on these influential cases. I fit the model with just the Cooks D
influential cases removed (56 cases). I fit the model with just the Centered Leverage
influential cases removed (256 cases). I fit the model with any cases that were influential
in either Cooks D or Centered Leverage (303 cases). Finally, I fit the model for
influential cases that were identified as influential in both Cooks D and Centered
Leverage (9 cases). I chose to treat the model with the 9 influential cases removed that
had been identified in both the Cooks D and Centered Leverage analysis as my “final”
model (Model 7). See Appendix for results of influential cases analyses.
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Prototypical Student Profiles
After selecting Model 7 as my final model, I solved the equation multiple times
based on different student characteristics to determine the way different student groups
are impacted by text nudges. I had two continuous variables in my data set: age and
number of text nudges sent. For these variables, I chose to solve the equation while
holding age either at the mean, which was 31, or at 18 to see any differences for younger
students as the research suggested that younger students text more frequently. I also
varied the number of nudges at three points: minimum (0), mean (6), and maximum (32)
number of nudges received. I had 11 categorical variables and 6 interactions of those 11
categorical variables. Because of the large number of potential combinations of solving
the equation, I am limiting my discussion here to the most relevant findings in response
to my research question.
Student Population with Highest Predicted Probability of Retention
I first solved the equation for all the variables that had a positive relationship with
retention. When solving for students of color, females, who were the mean age of 31,
who were Pell eligible, who were not English language learners, who were not college
ready, who did not get their GED, took dual credit classes, were not first generation,
attended fall 2017 full time, were eligible for financial aid because of their academic
progress, who had set up a payment plan and had not received any text nudges, the
predicted probability of being retained was 97.97%. In this profile, there are some
characteristics that likely would not go together. For example, if someone was Pell
eligible and also were meeting satisfactory academic progress indicators, they would not
need to have a payment plan in place because they would have federal aid in place.
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Predicted Probability of Retention for Prototypical Students
I calculated descriptive statistics for each of the variables in the model to
determine the percentage of students and mode for each variable. I used these to develop
prototypical student profiles.
Table 24
Summary Table for Percentages and Mode of Variables in Model
Variable Name

Categories

Percentage

Mode

ETHNIC

Students of Color
White

71.7%
28.3%

X

GENDER

Female
Male

57.3%
42.2%

X

PELL

No Pell
Pell

56.7%
43.3%

X

ELL

No ELL
ELL

86.7%
9.2%

X

COLLREADY

Not College Ready
College Ready

52.4%
47.6%

X

GED

No GED
GED

89.9%
10.1%

X

DUALCREDIT

No Dual Credit
Dual Credit

82.9%
17.1%

X

FIRSTGEN

First Gen
Not First Gen

52.1%
47.9%

X

FTPTFALL17

Part-time
Full-time

68.2%
31.8%

X

SAPFALL17

Eligible for Aid
Not eligible for Aid

64.1%
30.2%

X

PAYPLANSPR18

No Payment Plan
Payment Plan

74.5%
25.5%

X
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I solved the equation with all the variables set at the mode and the age set at the
mean of 31. I varied the number of text messages to include the minimum, mean and
maximum of texts sent to show the impact of text nudges. The predicted probability of
being retained for a student who was a student of color, female, age 31, not eligible to
receive a Pell grant, not an English Language Learner, not college ready, not a GED
recipient, not dual credit, first generation, attending part-time in Fall 2017, meeting
satisfactory academic requirements, without a payment plan and with 0 text nudges was
66.02%. For this same profile, a student who received 6 text nudges, the predicted
probability of retention was 64.66% and 58.52% when receiving 32 text nudges.
Predicted Probability of Retention Varying Gender
I varied gender to see the impact of gender while holding all other variables at the
mean or mode, the predicted probability for a male student with 0 text nudges was
63.74%, with 6 text nudges was 62.34% and with 32 nudges 56.07%. The difference in
predicted probability between female and male students when controlling for all other
variables at their mean or mode is 2.28 percentage points when a student did not receive
any nudges (See Table 25). The predicted probability of retention was higher for female
students.
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Table 25
Predicted Probability of Retention When Holding all Variables at Mean or Mode and
Varying Gender and Number of Text Nudges
Student
Characteristic

Number of Nudges

Predicted
Probability

Female

0 Nudges
6 Nudges
32 Nudges

66.02%
64.66%
58.52%

Male

0 Nudges
6 Nudges
32 Nudges

63.74%
62.32%
56.07%

Predicted Probability of Retention Varying Ethnicity
When I varied ethnicity and number of nudges to see the impact of ethnicity while
holding all other variables at the mean or mode, the predicted probability of retention for
a White student with 0 text nudges was 59.03%, with 6 text nudges was 57.57% and with
32 nudges 51.12%. The difference in predicted probability between Students of Color and
White students when controlling for all other variables is 6.99 percentage points when a
student did not receive any nudges (See Table 26). The predicted probability of retention
was higher for students of color.
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Table 26
Predicted Probability of Retention When Holding all Variables at Mean and Mode and
Varying Ethnicity and Number of Text Nudges
Student
Characteristic

Number of Nudges

Predicted
Probability

Students of Color

0 Nudges
6 Nudges
32 Nudges

66.02%
64.66%
58.52%

White Students

0 Nudges
6 Nudges
32 Nudges

59.03%
57.57%
51.12%

Predicted Probability of Retention Varying Socioeconomic Status
I varied the Pell grant variable that I was using as a proxy for socioeconomic
status and the number of text nudges to see the impact of socioeconomic status while
holding all other variables constant at either their mean or mode. The predicted
probability for a student who was not eligible for Pell grants with 0 text nudges was
68.03%, with 6 text nudges was 66.71% and with 32 nudges 60.71%. The difference in
predicted probability of retention between students who were eligible for a Pell grant and
students who were not eligible for a Pell Grant when controlling for all other variables at
their mean or mode is 2.01 percentage points when a student did not receive any nudges
(See Table 27). The predicted probability for retention is higher for students who were
eligible to receive a Pell grant. While this variable was the proxy that I was using for
socioeconomic status, it also was an indicator for financial resources available to a
student to pay for their college.
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Table 27
Predicted Probability of Retention When Holding all Variables at Mean and Mode and
Varying Socioeconomic Status and Number of Text Nudges
Student
Characteristic

Number of Nudges

Predicted
Probability

Not Eligible for
Pell Grant

0 Nudges
6 Nudges
32 Nudges

66.02%
64.66%
58.52%

Eligible for Pell
Grant

0 Nudges
6 Nudges
32 Nudges

68.03%
66.71%
60.71%

Predicted Probability of Retention Varying Age
I varied age to see the impact of age and the number of text nudges while holding
all other variables constant at either their mean or mode. The predicted probability for a
younger student, age 18, with 0 text nudges was 69.90%, with 6 text nudges was 59.46%
and with 32 nudges 53.07%. The difference in predicted probability between older and
younger students when controlling for all other variables is 5.12 percentage points when a
student did not receive any nudges (See Table 28). The predicted probability of retention
is higher for older students.

NUDGING STUDENT RETENTION

90

Table 28
Predicted Probability of Retention when Holding All Variables at Mean and Mode and
Varying Age and Number of Text Nudges
Student
Characteristic

Number of Nudges

Predicted
Probability

Older Student, 31
years old

0 Nudges
6 Nudges
32 Nudges

66.02%
64.66%
58.52%

Younger Student,
18 years old

0 Nudges
6 Nudges
32 Nudges

60.90%
59.46%
53.07%

Predicted Probability of Retention Based on Opportunity
I varied the variables associated with opportunity to see the differences between
students with greater opportunity with students with lesser opportunity (See Table 29).
The predicted probability of retention for a student with opportunity (White, male, 31
years old, not Pell eligible, not English Language Learner, college ready, not GED, dual
credit, parent who went to college, full-time, meeting satisfactory academic progress, and
no payment plan) and with 0 text nudges was 82.11%. This is compared to the predicted
probability of retention for a student with less opportunity (student of color, female, 18
years old, eligible for Pell, English language learner, not college ready, GED, not dual
credit, first generation, part-time, not meeting satisfactory academic progress standards,
and no payment plan ) and with 0 text nudges at 46.51%. There is a difference of 35.61
percentage points between these two groups. This comparison shows the large gap of
predicted probability of retention between students based on opportunity. The predicted
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probability of fall to spring retention was higher for students who had the indicators
related to opportunity.
Table 29
Predicted Probability of Retention for Variables Associated with Greater Opportunity and
Number of Text Nudges
Student Characteristic

Number of Nudges

Predicted
Probability

Greater Opportunity

0 Nudges
6 Nudges
32 Nudges

82.11%
81.21%
76.92%

Less Opportunity

0 Nudges
6 Nudges
32 Nudges

46.51%
45.02%
38.70%

Predicted Probability of Retention While Varying Financial Variables
I varied financial variables and number of nudges to see the impact of finances on
the probability of retention while holding all other variables constant to the mean or
mode. The predicted probability of fall to spring retention for a student without access to
any financial supports with 0 text nudges was 63.74%, with 6 text nudges was 62.34%
and with 32 nudges 56.07%. In contrast, a student who had access to all financial
supports including eligibility for a Pell grant, meeting satisfactory academic progress and
having a payment plan in place had a predicted probability of retention of 94.96% with
no nudges, 94.66% with 6 nudges and 93.19% with 32 nudges. The difference in
predicted probability of fall to spring retention for students who did not have any
financial supports and students who did when controlling for all other variables is 49.75
percentage points when a student did not receive any nudges (See Table 30). Students
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who have financial resources in place to pay for classes had a higher predicted probability
of retention. This shows the importance of finances in a student’s ability to be retained,
regardless of the number of nudges. Fundamentally, if a student cannot pay for the classes
on their own or with financial assistance, they will not be retained.
Table 30
Comparison of the Predicted Probability of Retention when holding all variables at Mean
and Mode and Varying Financial Variables and Number of Text Nudges
Student
Characteristic

Number of Nudges

Predicted
Probability

Student without
access to any
financial supports

0 Nudges
6 Nudges
32 Nudges

45.21%
43.73%
37.47%

Eligible for Pell
Grant

0 Nudges
6 Nudges
32 Nudges

47.48%
45.98%
39.63%

0 Nudges
6 Nudges
32 Nudges

66.02%
64.66%
58.52%

0 Nudges
6 Nudges
32 Nudges

94.05%
93.71%
91.99%

0 Nudges
6 Nudges
32 Nudges

94.96%
94.66%
93.19%

SAP
Payment Plan

All Financial
Variables

Overview of Variables with Greatest Impact on Retention
Holding all other variables at their mean or mode and varying number of nudges,
there were three variables that had a large impact on the probability of being retained:
having a payment plan in Spring 2018, full time status in Fall 2017, and being in good
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academic standing with Satisfactory Academic Progress in Fall 2017. Each of these
variables had large estimated betas based on the logistic regression model. Having a
payment plan had the largest estimated beta at 2.953. Signing up for a payment plan is an
active decision on behalf of students to signal that they are making a commitment to
attend college. This one variable has a considerable impact on retention. It was 295 times
larger than the text nudge beta of -.010. The second largest beta was for attending classes
full time during fall 2017, which was 1.029. Attending full-time supports a student in
making progress on potentially meeting the momentum goal of 15 credit hours in their
first semester. Full time status at community colleges is 12 credit hours. However, some
students do take 15 credit hours. The third variable with the highest estimated beta was
meeting the Satisfactory Academic Progress standard at .856. As discussed before, this
variable indicates that a student is doing well academically and also that they can have
access to federal aid if they are eligible for federal aid.
Impact of Text Nudges on Predicted Probability of Retention
The estimated beta for text nudges in the model was -.010. This was the smallest
estimated beta for all the variables and interactions in the model, meaning that text
nudges had a very small impact on retention while controlling for variables identified by
previous research as having an impact on retention. Additionally, the estimated beta was
negative. This means that receiving a text nudge was negatively associated with the
predicted probability of being retained from fall to spring, taking into account all other
predictors in the model. This makes sense when considering the context of the text
messaging process of the college studied. The College only sent text messages to students
who needed to complete the business task of the text message. For example, if a student

NUDGING STUDENT RETENTION

94

was already registered for Spring classes, they did not receive a text nudge encouraging
them to get registered. Also, because they were already registered, they would have
counted as being retained in my model. If a student never got registered for classes, they
received multiple text nudges encouraging them to get registered and were counted as not
retained. In all the student profiles outlined above, more text nudges predicted a lower
percentage of the probability of being retained.
Summary of Research Findings
My research question was: what is the relationship between text nudges and
community college student retention, controlling for demographics, student success
variables, financial and academic factors? To answer this question, I calculated and
analyzed descriptive statistics, conducted contingency table analyses and estimated the
Chi Square statistic. I built a nested taxonomy of fitted logistical regression models in
which the probability of retention was predicted by variables that influence retention.
What I found was a small and negative relationship between a student receiving
text nudges and being retained when controlling for the other variables in my logistic
regression model. The estimated beta was -.010 and was the smallest beta in my model.
This effect size is small likely because there are many other factors that contribute to the
predicted probability of retention for students. The relationship was negative because the
College being studied only sent text messages to students who had not completed the
necessary task that was being nudged. This means that students who got registered on
time and were retained received the least amount of text nudges. While students who
never registered or registered late received the greatest number of text nudges
encouraging them to register.
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When all other variables are held at mean or mode, the student profile that had the
highest predicted probability of being retained were those students who had set up a
payment plan for spring 2018. These students had a predicted probability of retention of
93.71%. The estimated beta for having a payment plan was 2.953 and was the largest in
my model. The largest number of text nudges was to encourage students to set up a
payment plan. These were messages that were sent weekly during periods of the
academic calendar where students were being dropped for non-payment. During some
weeks, they were sent 3 times a week for any student who had not made payment
arrangements.
All other factors taken into consideration, full time or part time status had the
second highest impact on retention in my model with a beta of 1.029. Full time students
were more likely to be retained than part time students. This aligns with previous research
of the impact of attending college full time on retention.
Again, all other factors taken into consideration, the variable with the next largest
impact was satisfactory academic progress with an estimated beta of .856. This variable is
showing both academic progress as well as the ability to access federal financial aid
resources. Students who were coded as meeting academic progress measures were both
progressing academically and were also likely receiving financial resources to help them
to continue to progress. In summary, students who were making academic progress were
more likely to be retained than students who were not making academic progress.
In the cross-tabulation analysis, there was a relationship between text nudges and
retention. This analysis does not take into account all the other variables that were
included in the logistic regression model that I fit. It looks only at the two variables of
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number of text nudges and retention. In the cross-tabulation analysis, I found that
students who received the most nudges between 16-32 nudges had the highest retention
rate of 76.6% compared to students who 1-6 nudges who were retained at 67.5%.
This shows a relationship between retention and number of nudges received. Students
who received more nudges were retained at a higher rate.
The logistic regression analysis and cross-tabulation analysis comparing nudges
and retention appeared contradictory. However, the logistic regression took into account
other variables that had an impact on retention in addition to the nudge data. The logistic
regression model only explained 24% of the variation in the probability of being retained.
This means that there are other factors that were not included in the analysis that impact
retention.
While momentum points were not included in the logistic regression model, the
descriptive statistics analysis showed the impact of a student who completed 15 college
credit hours on being retained and on receiving a credential. Students who completed at
least 15 college credit hours had a 93.4% retention rate compared to students who did not
complete any college credit hours at 14.7% retention rate. There was a 78.7 percentage
point difference between these two groups of students. Additionally, 56% of students who
had completed 15 college credit hours completed a college credential, which is 25
percentage points higher than the graduation rate of first-time, full-time, degree seeking
students.
Conclusion
In this analysis, I believe that retention is an academic outcome that it is too far
away in time from the intervention of receiving a text nudge for the nudge to have a
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strong effect on the probability of retention. I have seen the impact of text nudges on
tasks that are easy and quick for a student to complete like signing up for an orientation.
Students often respond within 4 hours of receiving the text for these kinds of tasks.
However, being retained is a series of hundreds of tasks, not all of which are simple or
can be completed within a few hours of receiving a text nudge. For example, paying for
classes is not a task that can be completed quickly or easily if a student does not have the
financial resources available to make the payment.
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CHAPTER FIVE CONCLUSION
This study looked at the impact of text nudges on community college retention
while taking into consideration other factors that impact retention. The research on text
nudges in college settings has mixed results with some studies showing positive impact,
some negative impact and some no impact on the result being tested.
Summary of the Study
Overview of the Problem
Community colleges typically serve non-traditional students and provide access to
higher education to these same students. There are significant academic gaps that exist
between students of color and White students that educational institutions are attempting
to address in many ways. First generation students have an added barrier of not having
anyone in their family who have the often unwritten college knowledge that is critical to
student success.
Purpose Statement
The purpose of the study was to understand if text nudges sent to community
college students had an impact on student retention while taking into consideration other
factors that potentially impact retention.
Research Question
My research question was: what is the relationship between text nudges and
community college student retention, controlling for demographics, student success
predictors, and financial and academic factors? This research adds to the literature as it
focuses on community college students who are typically non-traditional students. The
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topic also addresses the impact of text nudges on the probability of being retained, which
is not often studied in the literature.
Synopsis of Major Findings
For all student profiles, I found a small, negative relationship in this study
between number of text nudges sent and the probability that a student was retained from
fall to spring, controlling for other factors that impact retention. The College I studied
only sent text messages to students who needed to complete the task that was the focus of
the text. For example, students who were already registered did not receive a text
message to get registered and students who were not registered did receive the text to get
registered. This means that only students who were in the category of being not retained
received the text nudge. This helps explain why students who received more text nudges
had a lower predicted probability of being retained than students who did not receive any
text nudges.
Additionally, I found through my cross-tabulation analysis that there was a
relationship between the number of text nudges sent and retention. In this analysis,
students with a higher number of text nudges had a higher retention rate. The crosstabulation analysis only looked at the relationship between these two variables. This
analysis shows that there is a relationship between the number of nudges received and fall
to spring retention but does not take into account other potential variables that impact
retention.
In my research, I found that having a payment in place had the largest impact on
the probability that a student was retained when controlling for all other student
characteristics. A payment plan requires a personal financial commitment that is greater
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than getting registered for classes. Being a full time student also had a large impact on the
predicted probability of being retained in this study. Finally, good academic progress as
measured by Satisfactory Academic Progress also had a large impact on the predicted
probability of being retained. Each of these measures is more about variables outside of
the nudge intervention that predict retention for community college students overall.
The descriptive statistics analysis revealed the critical importance of supporting
community college students to achieving a momentum point of completing 15 college
credit hours. Students in this study who met this point had much higher predicted
probability of retention (78.7 percentage points higher than students who did not
complete any college credit hours) and higher completion of a credential (25 percentage
points higher than first-time, full-time, degree seeking students). Any strategies that
support students in achieving this milestone would support student success overall.
Secondary Data Analysis
This study was an exploratory analysis to try to model a complex set of data using
secondary data that was originally collected for another purpose. Because it was
secondary data, there were challenges with the data that were provided from my data
request to the institution being studied. In my data request, I requested many outcomes
that I hoped to be able to use in the logistic regression models that I fit. Some of the
variables were provided cumulatively, not allowing me to use them in the logistic
regression analysis because the time period that was included cumulatively was longer
than the period being studied. For example, I was provided GPA data for students in the
study that was two years past the two semesters that I was studying.
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There were also challenges with the text nudge data that were provided. One
challenge was in the number of categories within the texting software of text delivery
categories. There were eight delivery categories with a variety of definitions. Some of the
labeling of these categories and their definitions was confusing about whether the nudge
was sent and received to the student. Additionally, the text message system did not use
the student’s identification number as a method of tracking the text messages. Finally, the
time period of the nudge data that was available was much shorter than I had hoped to
receive. This made the nudge data challenging to use.
Findings Related to Literature
While the research on nudges is mixed on whether text nudges shift people’s
behaviors, there was a study of students at Middlesex Community College that saw an
increase in retention for students when they were nudged. However, Middlesex
Community College sent text nudges 6 days a week. The number of nudges sent at
Middlesex Community College is much higher than the number of nudges at the College
in this study.
Also, there has been some discussion about whether nudges are a large enough
intervention to make changes in students’ behavior. It has been suggested that text nudges
could be paired with a higher touch intervention like working with a supportive adult to
increase the impact of the nudge (Bettinger et al., 2009, 2012; Castleman et al., 2014).
The impact of a higher touch intervention was outside of the scope of this study.
The research on behavioral economics suggests that there are many reasons that
people do not complete tasks that logically are within their best interest to do. Hassle
factors and mental bandwidth are a couple of behavioral economics concepts discussed in
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Chapter Two that may very well be at play for community college students. In higher
education institutions, there are many tasks that students must complete to be retained
that have multiple rules and steps that have to be followed to be completed successfully.
These steps could be seen as a hassle factor that impact a student’s ability to successfully
be retained from one semester to another. For example, in many registration systems used
by higher education institutions, students chose a class for which they want to register. If
something happens before registration is complete, the student will need to find the class
again before they can register for the class. Compare this experience with online
shopping where the system remembers what you were looking at and potentially selected
at a different time on a website. Community college students are also likely impacted by
decreased mental bandwidth. Community college students are often older than traditional
aged college students who are working, have families as well as going to school. These
other responsibilities decrease the mental bandwidth available to students when they need
to make decisions about their education. Finally, in the nudge literature, it is described
that nudges are good for decisions that are difficult and rare without prompt feedback on
that decision. There are many decisions that a student makes in college that are difficult,
rare and without prompt feedback. For a first generation student going to community
college, almost all of the decisions that a student makes would fall into this category from
knowing the impact of not-paying for classes to the number of classes to take each term.
Finally, there is research that exists about whether nudges work at scale in higher
education settings. There have been several studies where no impact was shown from text
nudges being used in higher education (Bird et al., 2019; Oreopoulos & Petronijevic,
2019; Phillips & Reber, 2018). There appear to be some best practices that support text
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nudges having an impact including being sent from a local, known and trusted
organization, being sent to students who have less access to college going resources and
text nudges that have specific, relevant information for the student receiving the text.
Other Factors that Impact Retention
There are other factors that impact retention that are not collected through
institutional data that is commonly available. For example, Bean and Metzner (1985)
discussed in their research how environmental factors such as finance, working hours,
outside encouragement, family responsibilities, and opportunity to transfer all impacted
retention. None of these data elements were included in the secondary data that was
provided by the College because they are not collected by the institution. The model only
explained 24% of the variation in the predicted probability of retention. There are likely
many elements that impact retention that were not included in my model and are not
collected by colleges.
Conclusions
Implications for the Profession
One of the things that I learned during this analysis is how institutions classify
ethnicity because of a federal reporting requirement. In the dataset that I received, one of
the ethnicity categories was “other, no answer or non-resident alien.” Upon further
discussions with the institution, I learned that students’ ethnicity was recoded into this
category if they were non-resident aliens because of a reporting requirement with IPEDS
(National Center for Educational Statistics, 2022). However, this is an immigration status
and not an ethnicity category. By recoding these data because of a federal reporting
requirement, the ethnicity of these students disappears as does their impact within their
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ethnic groups’ data in research. This kind of recoding creates misrepresentation within
categories especially for schools that have numbers of non-resident alien groups
(Espinosa et al., 2019). Because non-resident aliens were included with students who did
not answer or chose “other,” there was not a way to disaggregate these different student
groups.
There is a leadership opportunity for higher education and policy leaders related
to how ethnicity is coded at both local and federal levels. Leaders have the responsibility
for disaggregating educational data at their school using ethnicity categories that students
provided at application to understand the variations in educational outcomes by ethnicity.
Additionally, leaders need to develop a systematic root-cause analysis of why the
disparities exist within their college and strategies for addressing the disparities.
Recommendations for Further Research
Based on this study, I find there are several recommendations for potential further
research on this topic. First, I believe that research on text nudges needs a shorter time
window to see the impact of the nudges. For example, research that reviews whether a
student completed the task for which they got a nudge would be ideal. Second, there is
research that suggests that combining a text nudge with a higher touch intervention like a
coach has possibility for increasing the impact. Third, a qualitative analysis that reviews
the content of the text messages could help guide the way text nudges are written for
greatest impact. Finally, research on the impact of different nudge categories on retention
would be valuable.
Additionally, research on what interventions support students to reach momentum
points could further support retention research overall. Students who reached either the
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momentum point of completing 15 college credit hours or 30 college credit hours showed
higher retention and college credential completion. Colleges could develop strategies to
help students meet these critical milestones.
Conclusion
There are many factors that impact retention of community college students.
Through this study, I examined the impact of text nudges on community college students
while controlling for other variables that potentially impact retention as well. I found a
small, negative relationship between text nudges and retention because the College only
sent text nudges to students who were not registered and likely not to be retained who
needed the nudge. This is a good communication strategy to ensure that students only get
messages that apply to them and likely helps to support students to respond to relevant
messages. However, the scope of the study was too broad to show the potential impact of
a specific nudge on a specific task being nudged by the College. I believe that texting as a
form of communication with community college students is a critical communication
channel and that text nudges will likely continue to be a critical student success
intervention.
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Appendix A
Influential Statistics Models
Influential Statistics Analysis for Model 7 from Table 22 in Which Fall to Spring Retention from Fall 2017 to Spring 2018 is
Predicted by the Number of Text Messages Sent, Controlling for Respondent Ethnicity, Gender, Age, Pell Grant Eligibility,
English Language Learner, College Readiness, GED, Dual Credit, First Generation, Full or Part Time Course Taking in Fall
2017, Satisfactory Academic Progress in Fall 2017, Payment Plan in Spring of 2018 and Interactions with Key Predictors (n =
16,175 to 16,478 depending on the model).

Predictor
Cooks D
Model 7
Removed
without
influential data
points removed

Centered
Leverage
Removed

Cooks D
or
Centered
Leverage
Removed

Influential 9
Cooks D and
Centered
Leverage
Removed

Intercept

-.847***

-.912***

-.862***

-.928***

-.848***

Question predictor
Block 1
SUMTEXTRECVD

-.010*

-.010*

-.010*

-.010*

-.010*

Block 2
ETHNIC
GENDER
AGE
PELL

.300***
-.100**
.017***
.251***

.330***
-.098*
.018***
.265***

.300***
-.090*
.018***
.252***

.331***
-.087*
.019***
.271***

.299***
-.100**
.017***
.247***
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Appendix A (cont.)
ELL

-.303*

-.195

1.843~

18.173

-.197

Block 3
COLREADY
GED
DUALCREDIT
FIRSTGEN
FTPTFALL17

.091~
-.262***
.060
-.260***
1.021***

.092~
-.241***
.081
-.260***
1.081***

.090~
-.260***
.077
-.259***
1.015***

.092~
-.238***
.099
-.259***
1.067***

.090~
-.263***
.060
-.260***
1.029***

Block 4
SAPFALL17

.855***

.847***

.856***

.847***

.856***

Block 5
PAYPLANSPR

2.953***

3.156***

2.928***

3.127***

2.953***

Block 6
PAYPLNSPR*SAPFAL
COLREADY*FTPT
PELL*ETHNIC
PELL* ELL
ELL*FIRSTGEN
COLREADY*DC

-.769***
-.236**
-.166~
.283*
.418**
-.181~

-.720***
-.258**
-.156~
.379**
.329*
-.203*

-.779***
-.236**
-.165~
.287~
-1.685~
-.178~

-.728***
-.262**
-.165~
.314~
-17.964
-.203*

-.772***
-.231**
-.156~
.361**
.281~
-.178~

-2LL

16716.724

16362.792

16375.873

16049.137

16685.169

Cox & Snell R2

.170

.182

.170

.181

.171

Number in dataset

16478

16422

16222

16175

16469

~p < .10, * p<.05, ** p < .01, *** p < .001
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Appendix B
Summary Table for Percentage Correct, -2 Log Likelihood, Delta -2LL, and Degrees of Freedom for Block 6 of the Models
Showing the Impact of Influential Data Being Removed
Percentage correct from
the classification table

-2 LL

Delta -2 LL

df

Model 7 with no
influential data
points removed

73.7%

16716.724

3078.101***

19

Model 7 with
Cooks D removed

74.0%

16362.792

3292.269

19

Model 7 with
Centered Leverage
removed

73.9%

16375.312

3027.873***

19

Model 7 with either
Cooks or Centered
Leverage removed

74.2%

16049.137

3235.868***

19

Model 7 with both
Cooks D and
Centered Leverage
removed

73.6%

16829.360

3085.208***

15

